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Abstract
ThoUI'I"" o.do>";"ion L..o.....-.c< H_f_ i• • •ien'r""", li_ gnphi<
and to_ llRPhi< rrwI<er horiZ<ln oo.M l/u'ougIlooJ< II>< Ex;>IoiIs Snl>2»n<, In II>< G<and
f ..I..W ind>oc-e.l..... "'I"'" Ih< l-o......,..,. H_ Fnnnali<Jn.~ Iio.. .....,oIi!io
';1_ """, >bale. to dark grey ,;Ily ....... aro:Iliglll grey ,;ity >hale. Iiom _ to lOp
~veIy, h <:oof<Kmal>ly over!'" greytooIwtIeJ«I <I><n Ol>d i. ;'>elfoonfonnahly
overlain by "'--ancl .il",_ Mtoi<h' "" or<llt 1'0; .. Leami_ F"""","",, The
......,iool&I.,.,.......f'l/! upwanl <llano<",riotio. aro:Ilntlldion into """rlYin$ ""i.. ...-_
Ih< l-o......,..,. Hor\>our F""""'.... _ be indud«! wilhin Ih< Badger Group,
GoDoho:mieal ond lithologieal van..ion isdo<~ vatieally ''''''ng), <lit
format.... and.tpp<lUS to be "'kot<d lO in<molli.... p,.;..uz. __'" "'I' ",<lit si>oI<>.
Tho l.avoTenc< Hatbn... Fo>nnaOon Ol>d inf<m>:! equi>""'" ....pl<d 110m N o lI< !lam< Bo.y '"
Bo.y D' Eopni<. >howno maC<ed 1_ >oriation in geo<h<mi>lr)', n.... tr<n<Ia _ a
ononmin$ _It<IJeq"""",, for ""' ........ aro:I __ '" ooppon • <nt>do<1of de"""i<iool
.,;thin.~ inl<,,,,," ,,,,,,t<d b>Jin for Ih< l-o.wr<n« Ha<bnur f ormat...., Gco<h<mieal
,;~ of<llt ...1.. ""llll"" . «l<;_" koli"" 10""" -."';oh <lq>n<i'ion p<o/laI>ly
"""';"ll in • bad<or< balin a< llnnip". di_ lUtbiditc!l«lin><n..
R<gioood mapping has d<fon«l • grey b iOlurbat«l <hen oni' 011<_ 10 to I ~ .....,..,.
",",k rhO! """fonnably und<fli.. 1h< L:o_ H Irt><>ur F....,.,..... The upper gradatioood
<OIl""" d<fo""" "';,.,in Ih<..ody ora. compriO<'l al>o<-c 2 "'<'= of d><rt wi,., in'<rloo<b of
. ili<eoos btao:>. ...... lIw yi.ld< II"'pIO/il<> onbe N. F"'l/u lon<, The ,I>«< urn' ... t><eo
""'" as a m_ rrwI<er horizon both in this nudy and in I'ft"ioo< ","rI<. and .. . """ll' is
~n<~ to fomuotinn <wos "';'" Ih< ...". ""No"",,", Ann Fnnnation~,
E..msiV< polyphased<_0'_ UW"t Otdo.i<ian wti.. """""""'y
pn>do.o;<> <OfIIple. "Kin'" out<"'I' part<n'd- D<uil«l OUl<~"""'ural ","p> defo..
,.".,... f.luIO«O') ....., ""'" " " limbs of np<1l to <lox folds(D,), Regional p<n<tr>li>c
....,.. il~ .. axiIJ pi_ lO Ih< Fr foldo- n.... ...".,...... W<t< fooIlo_ by. 110...
"'"&< 0' d<fotma1i"" ohal ....p<n«I lh< titnO<\ f....,... with • <r>rnp<>tIO>lt of $lrike <lip faultlllt
"';<1> both li ni...... ond d<.1nI Ie""' ........reody formed 0, liInO<> f...l,,- Oboon'otinnI on I
." .
macrooo:opic ""*'" drfi"" ><VcnoI fouh-l:>ooJnd b<1,. thai -.ike _ ·IOOlh an<! <ross
CUI _ laoinKF,~ionaI fnld>. In oil.• IDtl! of oix ph&o<s of_ion....
~ .,..;'" 0..0. bei"ll f<8iollllL oncI D, b<1"lI _if,"" .. io<oIiood itI • • "",,_ Th< V ,
and V,d<formotioo evenlS .... liKely due 10"'" c:oob_"""'~"'i.ol<d 10"'" Solini<
oncI _.".,......,i<>.
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during <arty II> mid·PaI«aoi< d<fonn.tli"" asso<;",«1 ..-;'" <Io$ ut< of <be ,_ O<eon,
Thi. oro_ic bel' "'tends~ It>< i.,and of_OW'ldlond -=-,nldi"ine'
l«IO<I<>SInIIignphic .."... ...hich consiso of"""'oped~ "....;..... ,>Un<! ...
temncs, and <>«an closure S<q""nces. The Appoioc....... orog<tl <Oft be _«I ,_
_ -..em "",,,pc ><1I<f< i ' i. known .. the Col«k>nWI ""'lI<'"
00 • qionol seale. i""'lar Ncwfonndlond i. aeologicolly divid<d inw "',.....
distincl """""",,"ij1O-phic D>Il<S. From ...... w ..... <hey _ the Kwnb<r.llunnage,
GJ.ndet. and Ava'"" <ones IFigIR 1.1), The KumI>er lone i. po.rt of"'" .... ProI<ro2oic
to...-ly PoIeo",ic """""'" (lout<n' iO-n' margin oflh< IapclUS Oe<an, The~ lone
i• • «:xl'lpO$il< of ncemic ICf<W><S n w~,~ of <he ,_ o.:.e..n. The
Ganoler ..... AvaI"" ",.,.. ... both 'c "'a< .. 'hoogh' w ha~ originated"" lh<
Gond........., . NIt of<be lopel.. Ocun (K,Williams. 1995.0), The Dunnog< Zoo<of
C<tItnl Newfunndlond i. further subdivid<d inw "'"N_ Ihn>< and bplo'l> .....b",....
WI""' 1.1 ~ The hpoi" Su_ con..... rnoJlIy ofOrOOviciO-n I'Olconlo, .n"""'~
and epicloslic roc.... ..., ..-e conformo.hly and .....mformably~n by 0 S<ql><llCC of
.... Or<!o''oc*' w SiI"';" morin<_ >hallow morine. and subocrio.I s<dim<n<o<y rocb
(Col......_ ...... 1992b), The Dunnq. lone is consid<red w
-.-
<m
. ~
" ,,'
•I
I
flI... I I ; R~'i ' C......~o.M....__ iMi<a........,._. •
"" _ko(AftK H. ~l"_ I_~
. ,.
"""" formed within "" at<~ -.d 0<.... closwoom~. Duh"*l ttl<
C"""""'"' lO Eorly Ordo>' i<ian, voI_ and <!<po<i""", of""';'" clasl i< oedi........
<>«o.o:nd.;th<r in m.I'ipl< .......l f...h-.<>ound bui... or in . lingle Ioq<t bain nuutinf;
ponil<1 10 ""~i.. conli_lIW'Jift (Arnon. 191); Amott <101.• 19'5; H.
Willi...... 1991bl. Dun"*l ttl< E.orIy ONov\ci"'" ....., oroe<t>i< .v=u of rqionoI
im~_ k pIac<. These involv<d' I)Tronspon oflhc ~_ Dome S._ 0_ ttl<
Humber Z<mo to ttl< -.. dimn' .... T""""i< """OIly; and 2)_in, of ttl< E.pIoit>
Su_ <><eon flooroRd ' _ i<lo>Iic roc'" 0' ." ttl<GonderZone d<rinl ttl< p"",,_
"""""" (H. Willi...... 199j.~ Timing ufttl< PenOOoco< orogeny is """"""_ by •
UIPb. of4'/04 .,. 2 M. on IhcPi_ Pond """"'iiI< (Coj......-sodd <I 01.• 1 992a~
......... i> thrusI o.-er ttl< M L Cotmo<" S......... (Colman .Sodd <I a1 ,. 1992", H. Will~
1995.~. """',..... ""'lief orGan<l<, l.M<.
In Mlddl• ., Upp"" Ofdovicion lime&. ""bnUm~ -.d .-pi<! , uboOdcn<% of
ac<t<1inJ i, lord ore. o<cwmI (Pi'"Cfing. 19' 11>1. Thi, i> marI;ed by Ii>< 0J>I'<'l'""'" of
deep mari ... micmory>tolli", , hem dw <OIIfotmably .,.-adt _ ioo>.nal.. ofli><
Uo'"="C Iiart>o<lr FonnoriorL WitO lUrI!><r j"lapositionina of pool__"'thin
Ii>< clo$"i lapduo Ocean. Ii>< N_ Dome ond Explo i" "'t>zo bee.,... po<iOOn<d
lOi<Ihet aIon, • """"""Iii....,...., known .. Ii>< It«I [,wji.. Lill<, The..-iderIce
....- !hal ttl<carli.., ;olr<*;lion b<twec<I til< """ llwInag< <00>'1_'" wu in I.....
OtQov;ci"" lO _y Sil"';"", """" drtri"" &om Ihc N_ Dune Sumll< .....
tnnspon<d..,...... Ihc Red lndi"" lill< ond <I<po»ired in Ihc Exploit1 s.._ .. m<10fIII"S
-.-
""ll llU'bidi«> of tho Badger Group lH. William>. 1995.).
DuriOS tho Sil"","" to Devonian. tho Salinic (~ .. 01.. 1990) aod A"";on
""'lICIIi<s resull<d ... fI.... ,loour< of tho Iopel.. 0.:.... H_ . Ioc of"'"
lImdom<ntoJ 1apeIuo ..""" i ill "'" "",",of_. Early in""pr." <entr<d ""
tho Ited Indian U ..... marl;,i "'" do,,,,,, boundary (Kean aod JO)"Mingho. 191~; H.
Willi...... 199:10.), Ho"over. Amott., 01. ( 1 9I5~ woOOlIlI in norIh<aot<m !«>tr< Dame
Bay I"""'id<d ' ,j;tT=nt ;n"'rpr<l>ti"" _ on tho I"'k o f__ fonnatio<t> "'''''''
.... Reach F-.Il. Th<y "",iti<>ned "'" '-<us fw<h<' to tIl< ..... aod higher '41 in
""' _ VtJ>h;c m:onl. Elliotaod P.F. Willi (19116).~.~ogai ........
Reac.b FlWI' .. tho......... citing .... facl. ltw.0I~ wUtS and fOtmationo differ on ei......
oid< of1l>< 1'0011. «>I'rd.,ion> con be """'" KroSS .... """"""'. R<ca>t ""'d< ." H-
William• ., 01. 0 "")) pro.ided. """,osaI "";dencc for final cl<»w< 1iJrtbc, to the .... of
Amon .. . 1. (1 9851 oIor\i the Dos Bo.y ~i.... It is like ly the< many of""'" Ii.......",.
tept<O«'Il dilfen:nt ....oodc< _ '" tho • ..,.,..,ivc 0CCJ<1'" ofmul'i,,", i.1ond ore
~.
Foc=iOS fnHn ~ionoI "",I. '" Albro... O<&le. !heLo~ _ FonnoI'"
i..... of several mojo< ';i .i';o", ", posed in the E.p1oi1S Sobrone. It " ,,,,i'" of
dof"""",, , il_ block .haIe> aod ' illy ....... thai <pan f"", Upp<r O«lovicion
_ Ii", biozones (S.H.IVilh...... I99 S) repre><llti/li ""'" ten mill"'" J'<*'$ of
dop>lli!ion .. <l<fino<l b)- UIPt> _ (I.hle 1.I; O'Brien e1 01.• 1991).
Tho Vicloria LoI:. On>up (Kean. 1911) <:onIi'" of early Or<lo>icion "o'OIconic and
.,.
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opi<~ vokanic roch. lh<ToIl~ Po<>o:l Voiconics(Ke.n.,.j I.~. 19lIO~.,
.-ned voIcmlelutle.,.j «dim<n.-ry rock ...,;~...t the 1.1._ !'ood Volcanics
(01lrirn ...... IWn 11>= _k>b< CO<Ifo<rlW.Iyo.......... by .... Uwrrnoc
-... f_"", (K..., ond I.yasingbo. 1982~ The """"" lnlNition b<tvo-o<o "'"
Vle_ tol. Group lind .... 1.1.......... HIlrbour r.,."..,i"" i. commonly owI<<4 by.
diotincti.., WIi' of finely tami_ tc4 and J'C)' bO__which may~,
<It.coe"i" ........ o...lo w dq>ooition 0""" j 10 10 mil!>"" J'CUS(O·Brie a1. (991). The
__ lnlNilion inlO .... Poi'" Lcamin~' Forrnatioo "definrd. by linI_~ 0(
• di<tiflC\, thlet _ bed dit<dl~ o. ..l)'i"01 beds ofthe 1.1._ Ilatbout_
(S-H-Wiliiams. IWlh). MO<l ofthi . owrlyi'l ""i' i. OOdIpo<cd oro~
oonglomcratc turbidite ,",,'."IOC "";'h ...... bl.ck oIIak in....- beloo\ii"l1 k> D,cli"fl'J'li
and I'.{;_i> zones. .,.j __ COIIlIJomcraIle uni " (Golol<oo F_""'Jof_
Or<\o.i.ian k> carly Silurian • . H. William... .L ( I '19~.} io<l'- Ihc P";II'
tc.ni"-lllon.,.j Goldson tOrmationo .. pan of lh<~ On>up, \\obioh <on>i"" of
marine turbidi'" .,.j marilIcCO<I&~ oedi""",... Th=..,;l$. .. "'<l Ias C_
black sIIaI.. .,.j IoClIl SilurWl""~ , at< combined k> !i>nn the~ !leit li"f<><mol
.......~ wllleh Cllten<h from <cnuaI N.wfoondlond to lh< !loy of ExploiU- Cond..i""
"";,hill the RadII"'bell i. _ onc<>nsi_ onkri"ll of i~ """" IhOI C_
block ...... i, 0....... by oill_to _-don>itlal<d tu<\Bdi lQUo_ by_~om<"""
1lnd_ban&<>(H, Williams .. . '" IW~)..
I. <crm> ofderorm.."'" "l''''' ond _, for .... Exploi" Submnc. Pic<cri"ll
. I I .
(19S7b) 0lfIC1ud<d tho< fok!i"ll within .... I'<>int Loam",*"", F"""";Otl in .... _
Dam< Bay reJion ..... tilt t=>It or_-«_ doeronnation in ..... 00.1_. In
addition, thaI _y a'><> d<fonod lOut ....,. '"_iOtl; • Do _ or_ «dimen'
do_Oft. . D, _ of tm- ", itll NNW dip {_-<:_~. 0, fold inBond
clca,OOl" ..... I..-iat«! witll .... Acoo1ian OJ<>B<"y ~ ond . Dj eom>' thai """It«! in
mino<o~i"B of 0, 5IruCIut<S- Thi, rep", ...." """ "' ......... d ilf""""
in_..... Otl tilt nwnOcf"'de_ion p/Ias<s; '""'" worten ha"" ""'J>I-il<d"'"
ot I!=c~ (e,B. Kean ond ,.,....D&hc.1912; 8lcwcn and P>chnna. 1911; 1919;
Colrnan·Sodc!.. 01.• Imh~ ..tho.... O'Brien (190 ]) definod foot""..... ;" tilt N"""
~...,-
1,1 l'h S'<Ufr J m
11oi, _ r is fOCUl<d on .... La_ Homout F_ion (uploi" Suhz:onc)..-.!
hio<ttatianPbically equi""lent "'"IS~ tilt~~. I' is «ntml moin ly
in .... Grand FoIl..Win<l>or.Millenown-llada.....1V""- wi tb eeo<!>emicol 1Olllpi l\&
rong;nl from N""" Dome Roy...... ..- and GlenlO'<>OOllO .......... Tbe Grond Foil..
Wirdsor .... i• ........,.,r«I l>y . N[.SW1IrikJn8 holt ofCamt>rion .. Lo_ Sih"""
vo lcanic or><! I<dim<ntaly I'>CIu. Inl'" exp<>O"'" is poor. with only 'l"""" and __
~ '''''Cf'!i"., bcinB........ 1aIle ...... omcmp< oIoni .... hank$ of .... EJ<pIoilS
Ri of _ F . ond .. the Red CIHf O>erpoM ."... ofGrand r oll..WiDdoor,
Simil.aroox of the La_ _ Formation...., found tlwughoul the nonh--
_ u ploils s-... ,.;dI p><I_"_"" ill "'" fIa, ...ExpIoit>
-
"'__NewS lond • .......,of__ t t' b7"""
_ ........_ u.-IF_W-_. n., , _
......,..._... ~-=-._-"'"-_ ....
_o.r.Bo)' ..... _...tIcdb7 __ ......__...-... ......
..- :,---
p c ....., ... .$< ' 1
_ __id' ..__~~'_~I b7 ~llioo; .. ... 1'
, alt.
.... of""'...-O""'{T.Iol.\\I~_ ~ I_l .....-..__
......._,.;~__ .."' _ -tjo.'.J6.G.R,Ho<yI_ I 4..
..........Io<I..,.,.. ~ OrdoW:_Md ilor ...... iII ....
8<i';>h .oIoo. Il ....,.~ lI>OI .ttif*l1i~~ _a{mafio:
"""'-Nc: ""d,>_rllti. II)' lIAPIOlilic h111<~ ......... ""'ich~ ..I>oooq""."y a,erlaio b7
...,.......,U... iOU in bOOt...".... (CoIman.Sodd d .... '9'120) , ExlOndil\S \hi•
..,..._ .. >~ ><ale. .... ~""" Domo ""'" E.>.ploi.. oub..,....~~ .. be
......u, ............. Iolidlond V"le)' uod So<&/IInl/pllo>dl_ol~(Fi;we
•.Jl ~_h _ .... _ ... ..,Ill .. _V....u.<qUi_
.... ......-110' l'f R<d.-Unoponoilol ...... _l!ploDdo
_ I).
fiam..l..1; s<.",.ti< J«>!ollical l<I'TIIH ...p illo,.roti.C ~rrdo"'·' _iotI, f""" S ..........dl••d
••d S«>1lo.d (Modir...a .ft• • S.H. Willi.......1. 1996~
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Foul~ or>d \he 00_ Fo" 1I eqw....... to "'" 501_ L'" (Colman-Sadd d .... 199'2.0.;
S.H. Will.........._ lm~
On Ii>< _"""lard side. the Exploi.. SubuJo<.x~ doq>o<itioo of
_ """" wi'" ba<k-"", "'in geochemistry ill oarty~ timn. Eros.... in
the Exploitshas.~ C omboi.. to Eziy Or<Io>ician ""Iconic ard oed ntary
xquenc """I< io S<>o<lard ><quen«o .. though, to oo;:ur ben<alh South<m
Uplands {Col.....,,_ _ 1991a~ o..,.lyinll"'" -.,.;. ""*" in bo<h
""'""<> "'"~ ...... and b1od< WIt. wi'" uppe"""" bed< of N l""';J;, Zoo<
l"-..i~ al'fini ly in N<W!b<lndland. S.H. Wilh.... (1 9_) has lidt/Io.-""""<I "'"'
\he Upper Ordonician Moffin S"",,, Group ofScodard ton,,"... "; ,,,il.,. fwnaI
....,..,blagn .... ma'ifl'OPlly to~H"-"""" of__1md- 110<01:"",.
t.." . " ..,. <:0'"'0''' in the """pond « tell, of t..... ....1<>. wi,~ Ihe Expl";to Sub""",
havi"ll . 1>aI<o dw .... restricted to Catodo< and tatly Ao/IiilJ ' i...... """'..... in "'"
Soulhem Uplanoh. bIad< ohal. dq>o<i' i<x\ rontin<.o«l in to I... UanOovay 'ime> (Colman-
Sadd .. al .. 199!a). Sine. "'. Soulhem Uplandl oonsi.. of """""",11y pooi'looed tn<:llI
of ......ta1 _ f" 'he« . ....... ron..... ofm"ltipl< OItUl:t\ln!ly ..p<aI<d 'on<s oh.milu
lithologies). ""'. ron""",,, Ieodto the pos .ibilily thai tho~ Harbour ....
oquiv&i<ro ....1.. of <:entraI Newfoundlard .... 1at8.ly rorTelali.. wi'" ....... «J<Ilain<d
wi""n • single Soulhem Uplando tn<:, (Colman-Sadd .. .." 1992>.). S<:ottisII. <nn<\a1i..
..om", ""OIlld be "'" D, eliogtJn i to P. L;n~QT;' ron<""" ben<Olh the IUtk<olm.
P""l""<i<k. and Shinncl forma'iono of the Suo<hem UpW>ds . S..... ....""""'" common
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to both--. ~_l/yove>t ~ nrlHdi.. and congIorn<rlIIe Wlits dopo<; lrd
;"~ o..I<n<i< to Early Sil<rian 'i .....
Slnl<nn1ly. .... Molf>< _ Q( S<Iuthem Upbn<b ... . , p<»<><I in S«>tland ..
lI"'''l'SQfifili«> '''';!h 0 Nf.sW "';k tho< II"<~~SE-di~«I _ i"'i _
<>«:WT<d in We (lrdQ.i<.... 1O \\'""I""k (1.Iid.sil,,",,"1 'i""", rC<>lman-Sa<ld <t .... 1mb:
S.",.«• .... 1911: 8om« .. .ol.• 19 lK11. SQ."""" Up" •• b<d<!i"ll is _ical IX 1t<epIy
d ipp" and hao yowtgi"ll djr«tiooo "";!hift eacIl ""'" "'"'~y f_ """"_.
n.... _ .. "'" 1!w><q;Io' to _ r<o:m<d """"'" .... progressive 1heari1lll of fold. ( W<bb.
( 91)~ ""'" _h """ _.". ><G""",;"ly J""'l'g<f '" .... lOIilheul. After .... ;,,;lW
~ of...........-<lit«lOd thruotinio """" ,... 0 ""'>i'ion from . Ihrust-domiNlled
I<lim< to """ """'i".lOd by "';k<--olip foul""I: f.....i"iotralltl<tl d<xlnll (0...... .. ....
1 ~9; Pi....,ki .. .. .. 19\10). Tho Soulh<m (;pl.Rd..tJd&p1oil> Su_ ~ve\w>th
ex~ri<",,«1 """"""ive pnlyp/lM< <l<fQlTR,,';Q" evenl> l<adillll to seve'" ~""",<>f
JlnI<tUnlI Il)'Ie<. 1ft """.,..1S<wfunndlar>d. d"",-" thrust d<l"<><m..ion is diff""'h to
idrnt,fy .. ...... ... f<,. """."';keQ«.....""'" <>f _ Qrdo.;c'''' to S,I""",,
><G""""'" ptooer\'«I (Col!Mo>-Sa<ld d" .. Imbl· Fwthcr to ""rth Qf .... >lUdy .....
i.....~ Dam< Bay "'lion. f.., lr_imt.-ico,;o" of. I>Io<k and chen ><G-= t...
\>cal i<l<"liflOd {Wi ll"",. and 0'8"..... I_ I. Field "'0<\ cond!Jct<d 0""' Ill• ...,..,....,. of
19'16 oIot> ldentifi<d """" faW'i"ll " ocv<roI ourcmps of .... lowm>;;. I-torbeur oIW. ift
.... Gnnd Foilo-Wi_Mil.....".,. 1<,""" "'IV"inIlhol """" f.....""&......,-;""
. nll<'lOd for Scotiond "'Y"'" be 'PPlicoblc. ;" pan. to N. wf<K>Ddh.n<L
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C hapter 2
Stratigraphy
LI hrtn>4.,;t!M
UPJ"" Onto".i... (e_1blool _ ore d'Jlribu<eO laIenlly dIro.ghoUl....
MI;ro bplo'rs s-.,,,,,. T1>= __ 10 be ..>uaI named on<! .........".,;J _,._10
!be La..."r><:c Harbour FotIlWion, i"'ludinI; .... SI»aI Arm Fom>oIioa. .... Dan. Hole
FonnaOOr>. on<! .... Roo*"", C""" S.... (C,,"- Il on<! ........ oU>or _ui.%n,
<bales ill oontrol Nowfoundland. Tho o..i,j,."II. o.-p {Gondot Uk.A~lCOIII&in. a
bI.ao:k. pphiti. ilia!< unit dw be""p 10 .... Co bi<:<>mU 7.0"", th.. i"';"';"-II a Ianpo<aJ
""",,1.<io<I. with !be La""""". IlorI:>o...- F"""..ion, To the ..,to!>- in .... Baio D'E_I,
Group, II>oro ore t>io- onil""""""'"I,",*,'" """"Lui..... of .... __La_ H_
and Poun Leamington fooo"""" (S.H. Willi..... 1991&,b). In__
No:wfound.l.ud <!nil ""'" ta<on..,.. Millonown """til of dam .. Ibeoonh <lid of Rod
Indian l.aI« """,""ood Condo<: blook WI< of .... La..." Hutoow F"""","",.
ReoOlUllli r,.ld '1'0<1< ron,h",t<d "' !hi' lImO doring winl<f nf 1996 ond """"'"'"
of 1m led '" ""'..;on of 0<\'mlI oU>or OUIOOOI'" ofLa Hatbout ...... tIw
"""or _I owid< irsproviou<ly t<OOniod i""lIJ'OPhio di!ltribuOOn. The« i"'h.do """
"""""" on Nononda', T.lIr Pond Prop<ny tIw yiold<d 1I'"I"0lh., ;odioali"" of .... lower
1.0""""" Harbour Fn<mo1intL 1lNl.~ion of named and orIIIOIl>t>d UP!'<"
Ordn\<ioio>l blook ilia!< OIl;rs _ dillribution ofthi. .... i'~ IbeMli,.
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doi,., Ikh"iK (1% 9) divi.iod ...... bas <in« br<,o~ a an "'-') C<l<l1in""",
.....0<11O< (S,H, William>. 19\15) inIo...., .......... Thi..ubdivision efdlo La_
Harb<Jur shaI. """ oJ"" C<I<Ilrib.uol i. p.n. .. tho ..nO!i<>n .. _"..,.. OWh<d ..
«>rI'OiOli.e ..... of Uppot <In:l<wi<.... >I>olo>.
Bo,_ .. oJ. (1974). d=,;bo<I On!ovi<i., fauna in ..... aocI """"=><nI
NowfOUll<lI...... in<ludU'lK u.- io ~._ Harbour. Uppot Blo<k lsi...... Red Cliff
0V0tpU> (-.. o>fGrond F" I..Wi_~ '" ;. thoG..-.lor Boy oro&, aocI "" tho bai$ of
Ihoso rosults .,."...- """ «>d<fin<d K'"f>'<>li,. idoro!ifieo<ions from .... ~"""""'"
~ Jhok throughou1 """"-<:o nlnll Nooo1<>uodIaocI. At. =We 80'8"""" e1 oJ.
(1974) prodoced • biosltaligraphic eo<r< lolioo b«_ Uppot o.--do-.'i<ian ....... ond
",1_ NewfOundlond KtapIOIi,. .........l'.1IC' ond tho B,; tish <Iandatd~.
&.run.nn <1976) 1Ubscqucnri) _ lied . fi",, ·1i<ft>d zotW ""l"""'" '" tho _ pori nf
tb< La_ .... Horbour...... usiog I ropIOh... ooIl<C1«1 olonl tho Explo it> Ri_. """' -.
- "";01)' "" tho _ Ii,. zotW -...nc. of the no<tlIct.s..... U";rM S...... ond
........ moinlandConotla.
Followi"ll """'" ....ti« " udies. S.H. Willi..,." <ql.• l ~"" 19\1(). 19\1 10.1>. 19\15)
_cd ...-;..Iy on i,"",oIi... hom tho Uppot Ordo" i<i." block ....Ies of tho hpOoilll
Subzon<. «tablishinKNcwfouodJOAd .....vaknt ZOIW""'" to <he B,;OMl _ (T&!IIe
1.1) >old t<dcflninK tho bou.rldorico of tb< La""".... Horbour Fomwinn. (}win , to It>e
oJ>u:.lant ..... d i"".... _ Ii'. fauna. ..--.I bios...,i""""i. ,.bdivisKolU for tho
u........ Hotrour Fonnotion _ .. dcfU><d t>,- S.H. Willi..... (19\1$), inclu<li"ll tho
." .
N''''''Il'<Jt!f graci/I<.C1~ Imo,,",.~..ell_,. and
P1.~ li_i> ..,..... fionl _ '" "'P «<ptcIi>'ely, Th< IY. gracili> lono i. "'"
Io~of _ ..... i. <1Ior.:l«i><d by "'" proorncc of N. gr'OCil l< and A=w"".,..
'wprnl<s, Followill&this lia "'" C. biror.... lono. _ .. marbd. by .... __ of
C biconti, and Dipl~fcI~wi!hoollY. vorill< and A. , _ " .,. The I><XI
d ivi$;on is I<nown .. tho D di~ Zone. which i, dlara<:lmood by tho~ of
Cl iwttKO/lTapI... ,pi"',Wws. CIiOfOrog'apI... "".......... and .... I... <lC<WT<1IO< of
C~'" "i<:oN<i>, The uppermool and final diviaion i, koown .. tho P.11_"
lono on;! i. di>lippi""=d by • lad of earli.. ..,..,;.". in<:ludill& all DK._.and
by fin!~ of ('lim<J<Ofl"apl'" nd>IJifonu ond DIe.II"".,.".... _il",
Comp li"iotp of .... &unal1l»em~J>"'O"'l' wi<hip <a<b of,.._hte ZODelI
.... Ii_ in S.H. Wili iams (l99 S1.
", I", in ......... >Io>ly. S.H, Willi...... (I 9'JS) d<fontd .... I>A>< or .... Ulwm>;;'
HO<bou.- f_ioo .. tho '>1'<' -UOn .. U~ Horbow-. with 1l.«Ilod;'" Fall, .. .
pansIIOlOl)'p<. 11>< _ i. marked by .... on"" of""nlinllOUSbUck "'aI.depMiliotl.
S....;JlfOpby ..low ond''''I'm I~ Ooon<Wy of "'" U "'TeII<:e Horbour Formo,iOll
IJlIIOUS in moll .,.... to be iliorlal from onderlyill& """'-' """"1VI~'I""Y
bi_ed <....... and--. willi ..... ""f"";l;_ block . ....... Roc..
_igraphically below .... <hen> "VJ' from nJrl>idites of"'" Vi<:lOri. Lake ond Explo il>
_ to voICUli<: "'l> oflht U W><II« HO*! VoI,..,i". and ""toivoI<nl>. The
nmiti"",~n <h<"""'-'" ond block >!10k> """" gndatioool '0'"'''''' (Dron and
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~. 1912; S.H- Will 1'111&) and~_'yconformabl<. Th< -. chen>
ue~Ii.. ,.;th "" ,ta.lic infl~. NId .........II~ ....._ . Bcd>
... biotIlrIIoI<d oncI rani:" from 2 to 20 co:nti""""" it!~ f oul thicbles> of tlle
.rut i",lfi. t!»uah< to vory IateroIly from 110 20 metrelIB"",,,,,,- ( 992} l . la' LIed
..;th _ "'" "'in ('I'I"". imo,.ly I "",,,ime<~ thick) . i l~ block thai. 1.)'<'$ tho!.
..-r...;Ii_~ to indi",...... N, vacilu Zone (Dean. (971). 110''''"'' """"
<IV« Il>< COW'>< of the ,...,...."""'y .. BI",* Du<k _ oupporU ,"" II. 11'<><:/11.< Zone
..of thai tlIe ch<rtl....l< _,ion. IW'< poo<!y.~l"'I'IOli... f<CO..reo1
from i, .. La......-.« H..- _ "" lrlonl"" P~IId<H:I,"I<>rof:NP''''(S.H.
\Williams, p<f'- """""-~ thi.o """'"" """""' .. _""",,-,10 the , ,. gr<><ill.< ZollO. D<otl
and 1>1<)'<1' ( 19112) .."" '''- tIw _ c,,"," utU.. mo.y include cleo.... IIIffac""",
inl<fl><dl.. ""oonan 110 evid<nc< for this _ ""... tlIe «xfiC of th; . """,y.
""'.... _ ipplU.....ly "I"""f'h. the cOen and oi li"""", blacl< >h&Io< fVOd<> itlto
fiuil< bI.d _ b<lontI inl lO the upper II gr<><;{1.< to C _ .... ron<> oftlle
La.......... HMtx>ut F ",. (S.H. William>. 19110). :\, S&ndy Brook. ",,<nil ofGrond
f oll.. Wind>oo-• ...., pIOIi... from the Vicloo'i>- Lakc Grwp '"lll!"" . I... U..'im • •
in<l~ lird. 0< no dq>ooi<ionolli......~ <be Vi,1Orio Lak. Oro<lp oncI O_ yUIl
chert.......i_ (S.H- Williom.. 1988. ),
~ 1. ( 1974) NId S,H, Williortl> ( I99S) m:"I"ixd li'ool<>&icol
....."'• ..;thin bloc of"'" Lawm>o< Horbnut F......,ion, i n<li inl. l"""ibl<
..nicol~ in lilbololly. 1'resM,~. '""", ' vnrnoI iv-P'U< choni:<'
&om blao:il pyrihf<roWl . ill<:eouo 1hoIe ...... Nse of .... li>trnoti"" lO ~ lty ....
lOp. The _ . Il ly __ lO ~upwvdsiJll<l"" twbidl of l'oint
~ f .....,.,; II I. I"'I""W'\ """ .... papI<>Il... be<;omo aDd di......
";!b inctease in ma<1gr>¢ic heigbL ....o.;nc: I, l ..,....,in~ 11 di ff""'" lO re<ogni..
deli nlllY< ronal bI"lI'" in _ portion. of .... 0001""""". Thete ;, " ill """•
....... in'l<llvinll ' imi"l! of upper ......Ibon 1",0 O"Orly;nw ","",~
formation. ...hi<h .. maned by oJepns;lion oflhi<k ' di,., "*>1 oni.. (S.H.
Willi...... 1991b). ~(I914) i<lentified .... D. <I,_andP.I_.. _II..
_ ..-dIU. and j .... below l,.o_ Horl>auo-·I'(II", l.<omi_lrItI<i,i"'> and
""n<loded """ .... Nse of ","Ill u->inll"'n Fornwinn dll<hroro>uoone!
yomllOd .... lO '""" ~rWly. In ...~omiolnW ...... 1"",. IIi S,H. WIIlI.... { I 'I'Il bl
ronclodeclltw oItbo<lgb " " illl"'pIIy IOilbin bas&! !'<riM~I_ Formation .....
oorrunotIIy <onfiJ><:d by <omplo:, Ie<'onic and ", oedi n' ckfomwinn (I'i<k<li","
19S9l u.m, ..... on....."'~ for diadtron<;'y of,he I'(Iln' l"",,,ing\Oll
Fonnation. He """,i<kfed. """"""'. .......~ional poltems ""old "" bedcroon<lr&led
0""""8 Ilmiled nLllllher of"..,...... nf .... """;'ion 0IId poo<i 'y of~Ii'"
within in,ervaI .
Alu.o ogh (, !w 1IO""...ly toWved li" l. ort<ntion or>d !w «>mmonly been
ia<loded witbin .... La_ Hatt>out F"""""lnn and "l"'__ .... booal <hat
_ 2J •
""'10<00< b<lo.. .... Io~<1 ,,_ bIo<k _ int<rnJ ;" .. mudla reiH><W _ .. ....
-
.... carty .. 19J6. Hey! recog,,,>ed 120 of~ cbert 0'<""";. by cberly
IIW< 0IId block""". at la""l'alC<HItbour Upper Black Island. E~ (1937)
aI.., recogni.... . lower ""I, ofband.<d red. J«<:" oM~ <he" 0< chony >hak wi"""
.... SboaI Ann F_""'. H<>me (196'1). _i"g 011 lh<"""'" .".., of N. .. Wotld
Island ond .... oorIh"""" of Dildo flUll.~ a ISO 10 300 l1><li'< "'do 1I<q""" of
lUlf..,..,.., <IatI< ch<n ,..<rl";o by $Wy ...pil i.. of .... o-n:. Holt f""""'Oon. Dean ( 1971)
dc>aibed oimilat C....ooc che" ",pili.. "'wi> o>f .... Boy of Exploit> u black_ "
che" 10""""y ...pili.. overiyin~ poe-<:_ l.oO<J IWboYr Vok;Wc" S,H.
William< ( pen. com...)"'"~~-weYmo<rl<d chert O<ll<ropp<nl aIo"~ ....
Soh""" Pond Feeder I" GIe,,__,._the . ....rn maI'i!'. of 'he Ex""'i" Sub_.
0...", .... <our>< of 'he p<es<'" , lU<Iy , two .""<11.,,,expolUrel of .... _ <b<n """<
mopped (figure ~ .I). At R<d IndW>. f all>. 10 10 !O """"'" of""n,u.uo.., lI'"}'-grern
,"_ ledch<n and bIo<k >hal. ore""posed. al'hou!!h .... en'ire paehi< I, b ul'
boWMlod and th< _ ""nIact of .... , """ O<q"""'. i ' "'""'~. At ' """,nd OUI<rop
a100a 1I1*,k Duck 1I1OOk. a"""..ill,,".ty 10 metre> of the: 1I<q"""'. and .... upper con"""
wiIh lh< La"""""" H-..r >hal ~. It i.o <vi ,;",,~ 1h<f<fore. !haI the """"
""l""""" is readi ly Id<lll iflablt has a ..~onal dllll<ikJll""~ .... Ex""',t>
~.
.~.
•I
I
• "'0' 0.'<"", l.o.-JillN ..f I• • (; ~,
_""'1eCI Ch"
rlalHll: JJ.; __no ....,~ £,ploito ~1laoM _ .. _ ..........l irin .,
l"'1-__ dint. LH· U ..'"" .-••SA"""" A...
~".--... A.... Rl r ·Ro<II I _ F BO&-_ o-k_
(S.__,_IW'-K. \\__ l_~
- lS -
j~llill i!~LI!!!ld
II jl!ill"!I';!~;i]·I.
.W .. ' c " i f iii. t: '" j J! U fl ~; ill I • 1 . I I I l . i I ; , ! i I
Ii. I I ~ j I ; ! I I ' I ! Ii! ! j ,! I Iii I 1 I I I i "II I I ! t Ii! I I.,, ~!;:.j;' l~"!,~s,
'J'! I""· "'-"."a r s ~ ~~t,"~.~;a~~f. ;E_~-~-..l!·i£ io ,-~!" ,.,I, '1-_ .~].",!.1~,."., • • i L lI ! ! ! ! - , , '1 -" j! !!' fl D g ~ .2 ~2 ,, --.,t.e .. ~~~ '- ... 'sj-il>].l ~'-E ~] _ - 3 a-~s t r t r r t t elg~ "~'~~~"'~"!1O,I 'i"··j'I' "'··' ·"-a-~,~g~~'l'Ill. ;; E.i1&~§ ;E
'!'<' i l l " "!,,~<,,,- ~;. II ~ Jl 8 ... = ~ 0 ~:!' E.I ' I I I 1 r I I I I I I til • ~ I !
'I l~··t,-" '1 I l Lil
• lId" dil~!]I: dilJ lld t s s t H.II".
•
finR.ll ............plo.I.~ _.rt.o,.,(.......,S..-...
_rt~ "' ~.rt"',. A... 1'.. ;. .... . r ..... II._.i..,~
IS ""'i• •'... ;. .... I'h.
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r l l . ; I ,~jl '; f~
·Ilqllj'l ~~!drll; n
.i ;:i-!; ~ ~ .3~~-~~g~!"~- ~ ' ~ ~ " ~'~ ! ~j~E ;jIEi.;;o'Oj>"1 I joo'., l I l l l]fqtlll ,ntHl!f~L~ ! I i ~ I I j ~! iIi III i ! ; t
j i 1 ~ 1 ] !} ! ~ ; I ! ! ~ I f 1 ~ ~i l lr l Li ! ]~i~~3l!~ji~~!i,! jl. l.!~·.t=i.lliII ", , ;'; '!l!l"EoJIII"i ]'1 1" <ii ,.I I I I I I l! j I I I I I I I" .~ I I I~pjiIJ! L1;iJ!o iPf
, ~ ! ! i' , j Ni ,d .d ; ! ! i !uuuu: ' > " " j " ! ''I,!l·s .. c~l ,E lti ~11_~..!i
,..< ' 'li ~ If <!l ,g_s, ~g g~,!l
I I I I i I J I I I I I I I I ; I ! I I
•N
••_, 'oWtL TIot ' ..._"" ....... ..r_
""Iot_~ ....._ olWd ...,0'_'.11_1~ __
TIoo__~ ~IIo.;__ ~' 1Mc ......
_Doo<t._ l is _ _i,OO Io.;_ ' ..olO'-F.....,-~
_ • ••~'_._:.:_::i':..:,~.:.:':?:_::':~::i__.. ai,..
_ _ _ ne il i i_iI is ii 1. 1 __
ii ....,1 .d,~<"-'__• __.'.,_ _ •
_ li991'I-' i: • .., ..
_. lllo) olUplooooI _ .8oO;a 8o) _
_ O"'; ......... ol.._~ ooiI__.. l=.
__-......., ..l=.~_ ..-__K_, ( I9I'I).
__..... --..AmI--8o)- i,di.._... .....
__ ru. • • _ """ ......._ ..... ,
ado;=od ... d, ' ...' ed mod;OO'Typc_.. io _
eo.. ..... -u. end .. fN..-a.,. P<H>cl, k .....,·.(i'ltl)"""'_ """" FO<TIIOlim. -.:I
by~ _ .. flho Moooe eo.. fonnation or ill _ and bIoct. .. ii...~ _ of ttl<
Dfowninl 1'0;,. fonnohOll at i.. "'I' ;" oqui " l>ioturl=i<d oe m;,
~, i'<OMi..ofOl-...,bionrl=Ied ~ tIl -.;iijl.lIOri ova2
............ _ m..... 1bo _ "" IJ.Iodr, o..:~ _ ••_ <leoaibod
_ ier. TIotboool olkaokl", ( I9IS) _ ...... f..-a iI _ _ .. >hwp
.. r ii _ d=n .... IIlu ' .. . ' _' d-. ............_ ....
, ~ ,
wgwnm' <hot the bosaI <h<rt Wli' i. _bl. on • <qionoI ocole -.I hoo """"
...._,ed for fonn.,ionol ....... in """ studi.., Unfummotely, K.....y(I~) foilod to
-..ill>'!i>nnol litl-...'lIJ"PIoic oarnc> booedon type~ 10 hi. fonnalloNl di.i.i"""
......;'1& ............ podos< ofbosal m:.. w'W'IAn'>Od. Tho ptn<nI_y i. ",lcIy oooc<rncd
wi'" the i"<Y h__ ion ofch<rt, .. bolow lIIi. 1"",,[ "'"~wionQf c"",,,y
ho<izono becomeo problematic (II, O"Brien. pen. comrn.~ I' is thet<fot<~
thIlIthe iV<Y lHoIurbaIed ekelt be ......_ 10 _ion _ and bo <>am«! .... Northern
Arm FomIIItion. his~"'" "'" _of.... North<m Arm Fo<m*<ion be dto"", ..
"'" fi", iV<Yehert bed O.er1yinH intel' Mod wICke or red-p<l<l>le <h<rt • • pnsed a10nK
H'~ y lSO I>CaI"Northern Arm. and 010'1& the <ftorellne ofthe por>cI dit«dy .... of ....
hi~ y (UTM .....i!'lf- 617660: """'"!'Ii- S4117SO). Thi. ....ioo ....... Northern Arm
will be the _I>< locality. l.ocaIities .. Red lodion Fall..nd Black o..:k Brook (Ie<
l :SO (l(I(I ""'" inomed in "'" hock pnckCl for Ioc.tiOII ofthex ..poswa l clearly
illO>lml< "'" upper ......,' iona! contICI ..tween che"" of"'" Nonl>ern Ann Formalion
and theo...,rlyiroa; block shain o f thc u wrenc< IIMbow FomIII,i{O\. althouah • compi«<
-000 i._..pn>cd. They....,~Ki"""~'yp<....UI.
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1.1 lcmtgt IItrw. f .. j . k p itt E.!cpn HJp
LJ.I t- '
aEMl " ht
•
' _ 01_ ...' , ..._ ••_~..._no. 60, P
P '" II ' .... _ $' , n.,Sa.l..,..._ I W io_ ...'._ _
... I lJ_......-._~io~.... I I
'I, t , I AI ..-.,.. su.: .. 1 ..
.- ..............._ ..__........._ <ti_ (EM ) .·..·. _.
-";O_emplo"... ....--._ ..". PI ' ( _,
.-~) -.. 011_ .. XlOOO ...... _ "-;111.visible 1oal<0I14 ..-
"_"~COMl~. "..... of~.."plos ......._"""' _ ..
lOpor .... ~ionol ..........., T_ _ from .... _ ..1_ ' .... from Ibe
_-oil" 0l>oi< I;<holoI; , """ "".., • daR; ....,. ..I" ......, ..... ""'" _ pon;.;.
ot..._~f_.._ -....."-hod_ 4~1j_
.. __oI_cqoi.........~_
he _ ..- "'-7'-_'.. ' ... _ ........ _
_ ._....... U·no.SEM _ _ $ W io....- •
.... .._ 01 (p _ _ .. _ ..... ..--,01
P "$ = ... . __ a , io _
_...... ' ,.
. Jl .
til _ SJJJ«tH.!r IIhd S_
T"",~wi"", <amp'" ffQM""" _of.... La""""""~
Fonnal iOR-. .umioo:l. In """"""' .... """"",Mion of-..l~ "InI<tW< js poor
au. 10 inIen>< def.,...,..iOR SIo<y _ "'" «>mmonly bI-'< ood >i l~ 'hroughout this
.......... , In places. these ba.II .tWos _ ebony (F igur< Del with ...,...,.,.",. .....r.ce.
commonI ~ oo:compon;O<I ""~Io" >Od "" ","rUng caosod ""~ o f ;"'"
....Irodes. SEM . ..mina"on ..-'ed _ i'"in<iz.. for ...... """bans '""sod frnon 2
105 miclOns willi rare en.ins of 10 to IS ntictono.~ VOins n.<oII~
oompOO<d ofquaru """ !l«»n<U<y 1'J'rit. , Min<nllolicol l~ ore oornpOO<d
predominantI ~ of qIlUlZ. pyri"', >Od <I.o ~ mi..,..j" '" ordcrof modal obw>dan«. Quortz
&Ri'" oa:WT'Od .. prillWl' ~oa:""and ..~ mic"'", " ""'ugh 0....-_
int<rval .... !l«»ndary .l«rron i"'"l<"' _ orcherty. Pyril. i lIy .... 1ars"" min<taI
,i~ _ wring .. bedding ponJ lcl"';"lI"'" of . uhodnoI rub<;.. >Od locoJly ..
fnmboidal <I""... , CI.~ ",i_hi li"'·"""",• • ) ""'.. -..:I .. int.....i' i..
"""""......... >Od .xhil>i, Iovo-rt ..Ii.f when , i• ..-..I in SEM (fiJUfe l-l«.bl The>< &Rins
..... >«O<ldary """ k><olly form 1_ b!a<le·lik. >I>apc>{Eill'Jfe ll.~
Th. oIh<r sampl. exomioo:l __ • • amined ....,.,. i' ..hll>i tO<l lnoC< clemen'
<i,...,.... """,,h~ diff""""__ba.II La,.,....,. Hotbo.... <haI<o. SEM -')"$i_
~ that i' woo • • t<n<i ...I~ "Iio:ifiod primary groin,"", .... (00<1 o""""'; n'O<I)
ol1hou$h primO')' o<dif'l'l<fUM)' _ inotion i. " ill pr=rved. Whore rcmnanl ~<lOrttpn.
...... oboe.-l thei, diom<l<r>..-..aged between 2 and S mic"""- I' i>....p«t<d """ ....
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...... I XI_I.I _., " ..... ... IOMCI.
.......... ,.. _ IXI_~
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di n-""""~i..101lAtocuri.ti<$ of""......p..... ",..wtof~. d"-",
..--.. .."" """ "n-<Oted ""gJ.... "",k o"","i...,. No d .y mineral. w=
_ within 1IW.......,Jo- .."""'zh <t",.. ... sirnifl<.an< ........... of pyril< (Filtft
2.30).
:LJJSiltys...
film, ~wi'" .....pl<>~ exontintd from.... silly .....o lil/"olt>gy , Two
~ .... from transitional .ill) ...... ";,,"n .... Do cliog<>lti Zon<. and • ,i"lli. Ampl.
_ taken from .... tt>p of .... lowt«t<:e Horbour ft>rtllOtion ........... upper"""..... .,;!h
.... I'oim l.eamingtt>n f<>nnation, o..t<rops of <his im........<onsi.. of black '" FY-
,i l""Y Mod bods. gnodinH from , hoi< '" , ii, in ,1>0 upper S<01ion> of"'" l.awt«t<:e
HMbout F_"",- Yollow and.......8" _".ho:d> ......... i.-.li<atdlH' low pyrilO
""""'01. The sil;oif...,ion """"'«I in 10_..- ..... i' alto .bo<nt in "'" upper sIl&les.
U'" SEM .....ym. the D. cllnton' bxoe samples ..= _ od '0 1>0 com.,.,..,J
prNomi.....ly ofq...... n""".... and pyri",,.;th~ di ran(j.i". from S '"
10 microns (FiH"'t 2.4a.b).~ "'" alto minor q mi"",,...;.. ori.nled
perpendic..... '" bcddinH pi ...,. _ ";oIUn p1• . Cloy mi.......... ""'" opin
_ .. """,ndory mi"""), in",..ti,ioJ '" q"""" and pyri'" am"" and oomprist>d
~imoI<l y 10 PO""'" ' of .... sample. Aoo<tl<r specimen. I",,"'ed bel<>'" .... l'oiOl
r.c-i_ tromi'i"" """.i"" of quartz. pyrite, clay mi...",).. and I... than ""'" p<t<a>t
clII""lO (F,H"'t 2,~~ Gnoirrsi.. d..............Hod from S '" 20 <rUe"""- with Ioo:o1ly
.".
10QIU!Pi.. "f W .,i<""",. AI><>~ i, an unkno.... ti...u""'"""-i"ll minno.llhal
' OIIIpri>«l1cu "'"" ..... p<J<<nl " f the .....plc.
A ' i"lll' ....pIc &om .....thi n bo>aIl'oini Lcamingl<ln twt>idite> w...""",iO«1 I'
..... colle<:ted from 0 "II)' >hale borizoo _,ima1dy 10 <en tinwtr.. lhi<k l!Iat y..kIed
_ I i... indi_v< " fthe ,.. /;_ . l<>ne. This """" h<>ri_ _ or fi .... '"
_um~__bed> <>f the I'oi,. Lcami_ F" n., """"imen
COMists " f q\llUlZ, pyril•• and d oy mineral' IFiH.re 2.So). AlI"in. q the
oXImi """""'..., "'ilh lI"b"';""" ovena'''' 10 '" IS mi<rona in
diM'Irler ~ f""'" '" 20 .,;em",.. Clay .,in<.... . I'lli_,;~) 000.... ..
oetondaty i"""",";al lI"bns. and «>mpri" """",>,.,..",ly20 1""'0111 of the tnulI
COO'Ip"","",. Pyrite i' 0 -.Joo:y phaO< -.l io. ..,.."...,..,Iy eub<dtal wi'" ...., frambni<lal
<I0s0:n. A " nllJ<~n of an unknown 'i ...ium-beari", <loy mineral ..... found
J.J.j ~irJo E:"..;..J...SJoqk
T.., <ampleo &om S<o<lioh tem poral "",,",ali, .. of lo.."""" Hartoo.... "'lLli\'alon'
ohal.. -.. indod«! in the SEM "",<It ill ookr '" , .pIort.upects of ",~;oo.u litho k>giul
,o". h"ion. The ....pl... &om the G~illl .... Lo..... Hanf.UShoI. _ ' inns. were
k><atcd """'in C. k ",.ni, and D. <liowmJ """" ""I"'<'1""ly. Ik>Ih ....p~ co"';" of
q\llUlZ, pyri te..... ,ta1 ";....-&1.. with 0 ";110< 1'0""'01011< of 'hlori te (fi8U'" 2.Sb..).
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~~: 0) ond b) s«ondorJ' '''''''00 ill1og.. or.i l." bl• • k . hle (XlOOO).
• ) ~"'ond'''l .I«.roo imogn or OPI"" II1 ...t .i lll' blo<k .hol. fro m d i.....t~·
bth_ tb. Point Lu mingtonlLo" ",n•• 11 01'00 " ' tron,i, ion (X100(1)•
• )6 •
Ei;t~Jtl.S; .) S<rood . ,} .I«' ron i", o~•• or d i. 'al ' ur bidit. ,illy , b. l. rrom .. i'hin
""" . . ....., Point u o",ing'on Fo.......ion(X IOOOj. b) ond.)
~ondal')' . I«' ",n imalC<> or S.ofl i.h , ho i.. "'lon'otu' '0 'ho"" or th.
L••non« IIorbou, Formo,ion; b ) C. b1c"" ,iI Lono, and <) D.
• /jo/(a~1 Zu n. (X 1000).
_ J7 _
Quartz IlRiIU <><:<'" os t1oa:uln IIIal~ 2 '" S mi"""", in diam<lef. C lay mmen.b _ 0
oe«>r><Wy irnenIitW pbooo<. with tho .... 0"':<''''''''''' ofl""ll~ Pyri••
;. oe«>o<l in _ . w>d ,,_oi2 on"""" d......... liunbo.... <I n. 1b< D.
,,/;_I..mpI. Ih.d .,....,.,'"<d .... C bi<Ol-~" urnpI< in t<""" ofW"'''''''',fiuther
"'PI'Orti1ll! • • t<nd<d dqxm1i<>n of fino-p;n<d sIW< in Ill< Soillhem UpI..... of S<otllond
.. .... tim< thooI ~<--<q ";va l<"' $1-.01.. in _0..-11"'; """" b«orn;nK <OOI'S« in
!Pi"""'.
1.1S!gou!m
S.H. Will'"",. (19')1bl and BcrgsInlm "' .., (19141hove di><_1b< obo<...-ed
......i<ol lithoiovi,.. , oriotion wi!hin .... Lowrrn« Harbour F"""""",,. Th< variOli<>n was
...., ""I<d 0= .... oourx ofthi. _ y, ond compri... ,ili<=YS blo<t ...... poos;oK
""""ih fl..il< ," ao;~ , ..I<. " nd ,"ao;" , il' y o/>al< '" dark lJr<y "'I ')' "'aI. from .... '" top
of lh< fo"",,';". _i"Oly. l:J<Iojled foeld _ions ohow tho! lh< ..,n;o"
..-.rioti"",~ grodotiorlol. SEM y... of~i"O_,''' flQfJl "",h of thn<
lil!»login <O!\Conno ''''It lh<y mi....-.loKi"..,y ond t<.lUnJly diff<f<fll. [......
obo<rved tboI the mojori,), of"""pi" <OIUl" of q...... pynte, and <loy min<nl . in
.-'obl< propnltinlU. wl,b quotll! beinKlh< majoroon<ti........ "'051 o£thn< minmol, ....
prjmat)'. buI .... 10"""""", "" i<co.. bla<:~ ,b.... ,0<Ui. I",.. ..,.,.. of oe<ondary
di~....ucquotll!, Th<refOl" . Ihboj oKi<oI """"8<S oboerv<d in OIIo:mp "PP""' '" be
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mated to ino:rasi.. sronsi"" Wl'tiw111!1n>ugh th<shak xqUCll«. os observ<d in th<
SEM anal,-o (F isure 2.6l,
Jol.I"'1 ( 1%9) «doro""" til<~ f\.o<tIour by dividin~ i' in _ • •
baaI "I,«<>us Cando< blatk <lI&It (l.iw=o« 11_ ~ ...... .., "I'P<' ..1'1' ......
""" ..... 1enned th< '''''''''''''''' aTll,,,,·. AI!hough <10 <Offtp!<l< xq_ hod b«n
observ<d duo to """'plex l«lO'lH: d<fo<mation, S.I1, Williams 11 99(0) oonsidued....
>hale ","ts to be """'i."""" """~ thai th< 'unnam<d "'!Iilli"" be combined th
th< C_ black to """" on< "';" kno"", .. d>< [,,0 I!atbout f .
fiddwotll dwin~ tho o r d>< ptnen'IItUd1 ' QKll _ I j""'~ """'" in
close prox,m,'I' to each <>the,. SEM analyse< ill JtOimize itadat..... betwe<n
_ ..Ii«ous and"PPC' , il'l'. dati< grey>haJ<. fi ly. tbc: .naJc ""l"""< dncribcd has
been idmtifoed C<IfI$,mndy thtouKhou' th< Explo its S"""'ne, All of th<x r..-. ........
comhin«!. ate in 0J=m<n' ...th S.}l. Will......' ( 199 1..b; 199 5I J"'UIH"lI ofl1<i "'~ · ,
( I%~) I.iWfCO« flatbow ,hal. """ ...........cd "'i'lli"'· .
1110=is " ill 10m< _ .. '" ..- I.i_ Ila.bout ot s_ Attn
F<>nrl<ItiorI i, th< __ropriale term rot tho b1><k 1haI. format ions (S.I1, W,lIi.....
1995 ), SQJIlIO'ICf" of d>< Sboal AmI e11e foct ..... it """ .... ro ", fo<ma1ional .......
appic<l to "'" ....n and ""'" <hoo,tld be ~ of hi<loncaJ~..... The
dncription pro.id«l Cot .... . ....1 Shoal Arm xqllOllCC Ii... lI .. b1><k aTlioccous
_ ...... ........... i, al '.molety bedded. ...'" 300 reet . fred ond lII'""" cheri}' shale
.. i.. "",(E>penshoao. 1937. p.9). WIlcn one comidcn die SlIoaI Ann_pIioo in
· 39·
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hr..l'l.l.tl Sci ';. __ iIl i..da' .ni, oiu ••rio.ioto 1..1.,. '_I'0Il1_
1_.1.& Ib rona.' ror .._,III••It Sro,ristI oq.i '
..mp N d.puo!'lo. or n I. «I i wad ..
,I riod. ,lie. ,lie N...Jo d oq.;.- jib b ro d 1'-'010....., I'<I:.....~
. ~ .
~,"':!h de><f;p<iono of """"" UW"'" Onl<wician sI>aI", li_ i. l!I< i-.duct"", <>f
Ihd <~. i' is qui~ <I"" ,.... . .......br< of~ _ di..im; ..... first. "" <Yid<o>;e IW
i_ofblack ";i lla<eoos 00IIdsr0tI0 "':<hiIl bl""k oflbo lawr<n« Harb<Kl<
Fom>aIioo -.. d.uri0ll "'" """"" ofm. JnO<nI , . F.". "'" ...... pon. "'"
maj<>ril\' <>f t~.. wi<hitl "'" E,,!, loi" Sub«><>< _ deo<rib«! ..~....
from """'I<dIl""~ , I>ert. """ ,,1«-l>I""k WIt. li>Ih,..<d"" 11-';1< 1>10<1< WIt.
ODd sill\' $hol< . IVh<f< _""""~ otm;.,.,.,j.lh<y ........ Iy "'"'" "'" bo..J _ of "'"
Poi", !.<omi_ F"""",lOO, The ,_ ""Iumce ofl!>o La"""""" Harb<>ur F""",otioo
"'l"'><d " lawr<n« Harb<>ur is~ of ...... li!b<ll<>tli.... -rnllll fOOf _10'<
-lI"'Ph" """.. <="'iOIl "'.... 00 milli"" yea:> of blac>. 1Ii>al. deposi tioo. O<heo-
... <qUi,ol.., <hal.. of ll>o [ ,pl", ,,Su_ «>lltIW:1 all <>< .., of_ <1wxIeri."
litb<>h>tli.. I<lo:l I>iostta'igrapbi<: 'OO.h'N'S. C""'ld<rilllll!ul' f""""' i.
d<p<n<Ient <Ill mappabl< <00'1';"";1\'. ODd ..... lIisIorical~ is "'" fi nn. i' ...m.
"",i<:aI "' Io«<P' l!I< <enn -La~ fWt><>u.- Foomotioo" .. l!I< _illJ*pbi< oame 00,
Upper Qodo>-id o.. ........... r=>mmend<d by S.H. Willi""", ( I'I9S ~ The description of
<he lype locaIi!)' (S.H. Wil!ioms.. 19'I~) s/>o>IIld ""'" bt oppIi<d 10 _ ....... with ..me
<>< 011or .... _ ",,_ ',<_.",.
H,Williams .. ai, ( IW Sj """ n<d !he La.."",. Hatt>o... F""",,'ioo from thrir
d<f",iUon of!he Badge, 0""", """... !he Poitll t.e.min3''''' FomIOtioo lUrlIidi",,_ ~
in<ludod. With 0 poda1H>rIaI. <OA<$el\ihll upwanI otol.'-"'_ do<n""" "'i!hi.!he ;,
...... 1...11 ..... lh<y~~·nubjdi'" <H di..... nubjdi~ d<p<»i'ion. I<lo:l ' i_
<Iaod~ '" th< I'o int Leaminl!lOl>F~ Willl thi. in mi..... it _ """"' k>vi<aI '"
include ....~ Horl>our f onnation with in the Dodger G"""p,
DuritIa dl< "".... of tho~t 1tUd)' tho~ biOlUrbot<d <bert LR1 .....
confu'nl«l '" be. ,,100bIc marker in........ tI>aI i. 00IDC"I<II0t mappable on • ",ionalxolc,
lCt>iky ( 191S1and Bruch<rt (1m ) haw used IIli. horimn .. & mark« fo< """"I""" and
haw consid<n:d it ro.. I'o""atinnal ....... in Ihe<, onpublWlcd Iheocs. K..k~ ( 19IS~
hnw<ver. failed '" ""ED formolli_ti~_ '" rho oni~ I..villl .... <""""
WIl>arJKd, I' ia ......f"'"~ in ,.",,"'" 1.1 nlllli, <bapI" tI>aI I"'Y
bi_cItm onil be d c\'&lO>d '" r"""",;oR&! ........ and be named ""NOrthcm Ann
Format""," ,
CbapterJ
SIOlt-Hl p l Geology
1./ """'""Hm
Many 1tUdi....."" been mode on Ib< regioDal~ and <lmi~y of....
E>;" oill S_ . • nwYIt>er of ..tUrn ",fa 10 po lyp"'" d<f_ "", 1tisIo<i.. tOr ....
"'8....·~ I"". oJ", been 1CYU'OI stu<lies thai """" fo<_ on ..... d<fo'llUltionol
hillOries of "",k. in <oon! N...-founo:Ilond. KorI_m .. oJ. ( 1 9S2 ~ ..min&"" ""'ks ill
.... lIoy of E>;ploill rq..... «>n<I1dod thoIlcomp/ell map p&l\OmS ........... rosuI' of
...enl """,rimpoood d<f.,.....,,; ... """"IS, Thq id<nti r...s . oqionol f , d<f".".ion
....... thaI <Omoin<d _ill& and "",,,,,,Om< foldin& .,.;t!l~y """Ilin& f , ....
~ in in""foli.1 folds , Thi..... fo llowed by pool Mj<!-SHIIrian 0, .,.;th~
and F, 'iHh~ "l'ri&h' "ymm<1ri< fO!dinll "';'h <IIoIlowly plunlli"¥ fok! Jl .....
implied by KarI. lrom .. oJ , ( 1912) that llIi. se<ond phase led 10 illfllpN<
tq>«ition 0.........«1 in II'"P'<'lili<C_ ..... "'s. The &na1 d<fnnnotion _ pn>pooal
by K..IIlrOm.. aI . (198211ed!O , ;oI<in8 and d",..",., fold in&- The im""'''"''' of this
in_ion~ thai f , ""'wnbal< fo... and thrust>~ <:ompl<t<ly folOe<l by D:t , vents.
_ ..... pvt> ofth< areo m"<l '" .. !o<hl!lorl<l.... Elliot and Willi..,... (19!161 """,,'L>Ile<I
that", l<&>I thn:<: mojor _ion. of fold inll we", _ in ..... -. Dam< lIoy UU,
_ ...., ob><r>ed _ faulti"i on I>oth . "'iiona! oo:aI< _ .. dupb in8 "';!hin .
'""Ill' Bouma ""'l"""". n.;.....1' ..... ""p.vo;Ie<I upon hy _ ...1. (19 I S) ood
_0 _
l'ic k<rina (1'n7.> ""'" do=ribod .1.il< Ord<wi<ian "' Early S,lurian _ ~
B"-" rd Plckenns (1m) mad< _kd """lUral-"',ionI from ....
Ilo.y of Expk"" "'"__""" tinYa!!"' ..... oommonly not u i.ll planar. buI
_ fold hinge> obliquely, l><iD8 rota1<d _ 10 desr= "' . oko<kvoi.. di=tiOll.
El~ aDd Pid«tinr 11988>001><1'- [rom <hi. rdoti<>n>hip <hit ....... " • • domillAtll
phase of .....ou.l """'1"='000 <lwin8 .... M:acI;an "",*""y (Silurian '"~)"""
..... fOIlo_ by . I. 'er phase of d..1nll ....., voidl only 1",,01 .;pf>eon<e (De>onian to
M~.i<ian 10 Early 5i1..n... olUlie oo:Ii",""" -.. """";leII voi,hi" • '; n81e t>asin.
Whlch un<Ier>oen' _..Jlrec.... !hru<I1"I~ Gander Zone. om .........n deformed
by dextn.l f.<lUinll_ An Early Siluri.. 0 , i"i! ........ ....,.;:i.'ed ,,-,on ;so<linal
inttsfuli.ll fokb. .... follo_ hy Late 5i1 "".Inll fwlli"ll on<! tIu« pl:weo of
no« """. reglonal 5 , deavage fonned oI"'g voilll .... <Iomi"..., F, norIhn.1l plunging
de>lnlI foldl, Wcrl i"i! in l!Ie Dog lIay l ine .... of!he = "'plo," Subzone. H,
Will iams et 01, (19931 a "'" deo<:ri l>< . per>'..i~ d..lnll ~i.... <lor;!ile""_
<!efomwiOll in lIIi. rq;on. 0 , rd D. e"""",po$!! oil no<thwesl-uendinll """.......
. « .
_0,.... 0,_..._""_.,_"._.,••• _ Of_ ...
____ _ .... .....,.. ' i ' ..., ..... _ r_tlt...-
__• _ Gu _..,d,.-, .",~ O'_' i'l9)) ",""
_ ...... IiIho=q I ' .. ",...,..."" -... . ...t-
~f .= __ S_II_....~__ B."-
__ood .""'_01""'pro;e<t in .......... _ ....... _ for
OOpr<1Sof"'" «N<tInI ....,. or.- ." d..__ A,II<fnpIf"" $. H . W ill......
( l 'I9 i l . _ ll..,j I h l..~._~__h'""" _
_ • W.. _a_ • • _ •••~_.d_tlt ...._
_ For • • ".,••• _ _ for _ -, _ ..... .... .,••,
'IIi,.. .- i"_...,.__.,__....~,_'.._oI_.. I i _
~""Jo, I i 'oH 'lIlI__ • $ i i - _'1 .or....t-_
....... "'_ ...."._Iod_~. .__
____.,.....__""''"''_or-....., ....... 1 p .._",
_ , M""""""""" of .....,.......Iem<r>lo ...., ~ .. b=ldi.... <...... _",..
• 4S •
d e., . i....n«hon linea'ion>. F,_o.nd F. foOl ""lal pI_ and foOl"",", """" ",U«led
o.i"", "'''' li1holOllical o~",iom '"~occ lh<"""'lU~ maps,
limiled~ " !""'..... thttIucJIoul~Ne.....ro....l~ I>a> mad< _yof
lh<~H_ F"""","", dilfl<lUl' hilllOrically. ~lliooal1CnlCtUJ<S W<t< d<ri....
from <pH$< ..... _, Thi. I>a> ul'im....y l«l '" probI..... ",lh "¥ lI<W_
" fIO$"In '" "isting _I"l!'cal mapo.. oncI "1b<tIu'o.I obs<fvo.l "''''~ tm>h.
On< ....y '" ~r,lI< "'" B<OI"llOcal inl<rpma1ion of on poor ex"""",,, is '"
constnl<t "",,,,......,,i, Of """'n>p-..... <k<ail«l SlNl:nnl map>. TIo<s< map< con ""'" bo:
"""biot<! "'do l'<IIiooal~ _ ..-.I _ '" "_10,,, <tN<lU... thn>ui;b 1'<11""'" of
poorconstt:lU.... """ ,",,,,in~ • l'<llional FOlogOcal map ",lh ~f,,"" "n.:TU<&I o.nd
litho!ogieal diotribhJ.OO<.
Thto< <k<ail«l >tno<tutal m.~~ oormructcd 0_'" "'" """"'" of litis >lU(Iy '"
Rod Ind faH.. hplo; " River f ..d « PO'""". aM Red Cliffo.~OO"'rinl """-
<entro.l <ast<m poniOM oflb< "'I"'" r<>pe<,;¥dy (ftl""'" ) I. 36. ..-.Il 81. Th<
_<ural el<m<... pt<><nord in _ 'i<>< l.l of,hi. dNopIc , i""i ode m<alIUl'<mrnlS made
from III ""'" ~"";I'"mo.ppi",localiti...
•• •
J.l. l . d f_ ,.__M.
ThtIlod ..... F..ls lo<ality .. i .. '7 J' I<iIoon-.. _ oI..
_ _ 5.K \\I~C I'99'i)_ ' • ' ''- _
____~_C " I, •
, riNt- •_ .._ .._ . . ..._ • ...-of... _ .' '"_ .... _
ol -..__oI.. r........~._ ... _ ....r__
eq>oo<d __.."ha (FW- J.I ."j J.l).
-', tobe .'--'_01_",b__
,
•
......_ .•_-_.~,....._...__.'- . _ .... po.......... ....
'""'" 10< pa-."j 10_ _ IS _ ....... _ 104 _ _ CFi......
J,I). 8eddIn; _ ~ lo<ahly "';ke> , ""..... .".j dipo pmlominontly "' ....
""""...... .".j _ (... _lox "'"1'). S) noedi..........,. d<fomwiool Co,,) ..
-.. _ 1'0<1 .......... obst:>'>Mi.,. orI'*I<d beddin.; and "*I < ift__
bod&, • _ II . ""'-" ;rapI<>lit< _rpap/ly IS,H. Wilh l QOlS~
Tho.... 1IofomIr:.,. _ crIJ'-" II. I/Idiu r.u. _"Od._""
I_(F"_U~ ~__ c Upi . .... _
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1.li<,, 2'''U.
1. r ,...._ 17...
J . r ,"-_ 175.
fll-n.J.J.l {'.= ='iM-. 01 oiIit a.Md __ ill ..... e-tKl
orido ••• I '(SE• • • Itd .,... , toSOOOOa. ...
....... _ . _t, . 1' .
Ph......... ;' 15 ...... 01 - "'_""'"
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_ of defomwion. ond "" a.oo<iat«llOi:>n< " as ot>served to this F, foloh,,* , Tb<
aymrn<lry oflheso """'ime....-teak foIdo "'_ ..... ....,. ...... ma,ed to oheatinK
"" thanK< in dlid ,,,,,,,, (fu""ay and HoJbo:t. 1937). In thoCOf<: oflhi. lo<aiity. the
pi.".,., thai ""'ur perpendic..... to fold .....
pwao;'it ..."", ioe-oyno: 1i....pair at appro"nlalely 10 <kKr«> in ... ....idockwi..
d,t«bon. Thi. may indicate . okearinK _""'" thal haocmll<d lo<ai non_axial. pi.....
,lea,. m aO"",. Altematively. it ....y ind"'"•!ale< <qponal """"P=ion <veIIl, in
_51 _
this <a5< ..."' . ....tral ...... """"'. Lo".,..... Newfuundhllld. _lois of"""""""
O><ooIi5«l non ""ial-planat nm«Iinll ~ln.... Fill"'" 3.• ill......... th< low onV< rJNII
camp«""'" doe\oped . ....y ol<aV4ll" ..... were ••!ended in . oont>eosl--..hwest
di~, Th<ohrno. bei"" compeIo'" th<m..I... ..,d bound by i"'''....P'''=' toy«>.
intene<:tion Ii.......... for lIli. 0""''''1' p1~ ....."""Iy (S 10 10 d<grees) In . """,-",.
__ditoetion, Thi. to in <it»< qr<emmt wioh~ F. fold "".. providi"ll
'""OIIIIdinll Red IMioo F.lb (Figwe l.S} In <:to<He<lion, """" faul.... found 10
- jl .
Fi~\!.!:t..J..4; Ph o.og• • ph of S, d .....g. i. , h. l. 1'. ..11. 1I. ""if. . :'ri ol.
I_.'io. f •• ••orn ,,·;.hin gl"<). bi. , ••bOl«l . h.<I, • • d .I.....g.
"itbi• •b.l. bed•. M.p prollk looking do..n . o ". '<rop
,,·;,h " ..pI} dippi. g bed" r k_1 knif• • ppro .im. ..ly 11
t<nliOl <trn in I.ng. h.
• 53 •
100..... 1 r..ll•••""...... 101 . 111 bl"k .~.1••nd I "Y blnlurb. ,.d
<b'rl b<J. 4n.ld uf 0·1<" S 1 1. l 'pl""'" p holol nl pb Iookiol . ...Uh"..I,
lu..u "hntolnl p~ Iooki rtb.., l.
- ~ -
<ro<s..:ut ear1ie< F, foido. D;>pI <fu«ti<vlo "" r..u, plon<> .... )l<e><f"<d 1o<.. ly in
<!~I~""" ....icfl gi _ . nortb _ _ "fI""'" ".,,,t,,,,,,.__
lion...... """ i, hk ly 1'<1_ to ....~ of F, fokti.._ WitlUn ...... comprtrol
F"I,locolicy.
O<cWTinB abou/1S kilomrtrt> """ 01' (;<and F.. I..W ........., ok>na ,he Exoo"""
Cf<la-secllon oflhis Io<olily .... ill..-ted in Fia..... 3.6 ond J .7. In the ............ portion
".., _the hina< of .... lo<¥o~ I"oId. liner-aroiocd ......"""'" on<! "I_
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Elplnil' Ri~ t'r Fold Cnxs SKtion
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,i=:-=:-::-
. - - ----• ...-.--
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1 -
• •
-.n. _
_ .. _ ••~'__• . V-u.dio _-"7_.._1ol'<ft
.~-'ilI" n.._lIooIfof" of~
, of ( , __"" ' _ _ c_r ' ' •
... . ... .- ·A .._ ..._ .... _
'11 ...__...__ --.. • ..".......,.. " I ' I;
__-,-10<1., -=a_I" " _ ' ~.
_ ...... . -...._._ "'- ·_ paI<lD • ..-<Ud<
pdIo .... _OC_lOW oddias__
.. _ F, _", ".. .... ,., '" _ .. """ ....... map ill Iodillll
_ _ r:bp "'=Ply "' fl o<ti" lo<k of_-fO<;1111 fold limbs,
Cleo..p~ i&I pi ran. lIlroupI iI>Id h~ " ';"""
po>doo:ifts oIi&h1 -w;.,., "' .,.;u "'om. falIn<, 01-,.. iI ..~t
___rt_ C F;_I.lI~ Fold pI-. .. -,ljdiflSliat
_ .... _ d..... . lOW .IIoolIowIj ID ...._. _ 10
............... Apie.oI= - I ~_ _ .. boddioe _ ....; 01-
.iloioi .....__... _ '11_ .... ",... _ .,...
-
_OIl ... S1.... ' ~I _ _ _ .......__••' 11 -.
__~_of .... = d _ ... "'9 . ... _ ..-..
-
_SS '
J.l.J ltd ClIffOw'f'dU Slnod." M.,.
Tho RedCliff~ 1o><00ity i• ..,.,.."imaIely 10 kik>m<lre> -.. of Grond
FoIl.-Win<bor alo<lII "'" Tran.-e_ HiJhwloy. I' CO'IOi>u of-""'" and Jailbed
.~ of u wn:"", Harbour _ ..... ""io' L....u"¥'<Itl F"",,*"on~..,
E, poIUI'< 01"","""In &lonKL«eh Brook (Ibur.Ie,- 8<001<, and in """"""" """""'P north
of tl>< highWllY (f;KU= J.K and ).9)
Sttucturally. OWly ofl!>< >Om< .kmenlS ..... ot>o<n'ed!><r< n .. ....
P""'""" ""'" lo<.IIi';"'" _inK found '" "';k. _->Outh wilh .an.t>l.
,j;po d.. '" foldinK' E. ide"". fo< rh•• F, foldl __ .."~ .. Rod Cliff
0.-1>,,, ......... F,~ and _i'", """'rop""'" folds ...... mopped. SIW<s
of "'" U~ H_ Formati<ltlapp<.. to be foldod ........iu lly in "'" _
""""'" of"'" map ..... Some of""'" may_0' """'""' F, fol<b or """"I'ri0'ina; of
F, foldl by F, ","""" II is more likely. _.<t.lhrl the>< "I"='" _Ia,ina.ff"""
da< '" tho Hodg<l Hill Gran;", ;0""""" Ih« Ii.. """,nd hundred """'" '" tI>< norIh, F,
puui'", fok1> (fi~ J,10) al.., ",hibi'ed •~ l'annillll .... pl...., ckavall., f ,
foldl ore "1"0 '" ckl.. -';,h _ '" venicol ..iol planes ard ~nrnioandy Ihallowly
pl""iioK "" allhough ....per plunK" ......~ Io<ol ly. f , fold " " and i',
in_ li io<l$ • .". '" illU>lnl<d <Itl 1l<r<On<l plotllocal<l<! on tho <l<ra;led map
(Fi~ U ). S, cl<avag< ..... al.., found '" ''''Y in"';u and dip. " p«iolly ncarnl '"
!h<con~ h<rweetI!h< Hodll" Hill o..u", and lb< ..... immt. ,
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F, fold. "'" <ro<KUIb,.- D, faula, although ,hero _ "' ~ .., • .,jdi_
pOases offaul';"S p""""'- '" ""l""'" ofP",n' Leami_ FomwiO<l _<>001I
""eri ~i bl"d sill}' and sil _ I>""'k _ is bound b,.- fIoul", and topelI t<d
.._ """"" the of Red Cliffa-...."... detolkd map I FillU"" H HI_
ll\;, is in""Jl'Oled .. 0, l~ Ihruoll f..ltinS....,.,""cd "'it!> ....
P"'$'<""" OfD, <Offip""1On and fooul ti...., out ofF, fol<l fimb<- ImbO'aIian ond
~ of Poinl l<ominglO<l and uwreo<:< !Iorbour fonrwions i. 01""_ in
.... Red Cli ff~ Repetition <>«:W"I~i",,",ly ;" ....np~
U"'=l« I-iarbooJr ohoI ll\;. i, i,,"'.....e d .. _ lie< _ foul"lha1 formed obins
F, foldi...... wit!> ohoI.. "'linS '" d«ol!<m<nl pi.... OdowgradIo'ionol COlI""'" wit!>
o"""yinll turbidi , The end .....1' i. o llti<k<nittl; ond m..rminillillll of Poin'
!.<omingl<ln ond u wmo:e Katboor lilh>k>j 11Ii, f....li"ll .... led to rq;o.... <>oI<rol>
polI<mI of mixed or<a< ofPoin, Leamington uwren<c Harbour !<><million.
1mbricaliol> of _ """ fomwoons __ 01.., obS<rwd .. Red 100"" Fon.. and is
........,..; ... of ,;u, in' '''1'''<U'ion,
In oddi,ion 10,~-. ....... .... 01"" .......... ..-.d~ ronl.. P"""'" in ....
Red Cliff ...... "'"' .... UIO<W<d wi'" D, <l<f"."..i"" and .... Hod~ Hill O""il<
inlNOi"" (0,1 r<spr<oi"'I~ . n.... prod",. 0 « ...pIe. ....~ of froclUt<, u.. otl'xl and
«ori<nl pm<jousiy foom<d JlN<l\lt<• . Uplift ",lalod to II>< inlNO"", bu 01"" led "'
.-;<ntotion or F, fold phlllll<' '" the """"'...""",,_
Out", ,he ~itioo of..>=01 _ i'"""," """' <I<m<n lS and locat ion of
prcvioItsIy irrnapp«I oU"'fOIIlocaJi"",-~ "'.i ho"" bornmad. "' I ,SO IlOO
-"'cY map (NTS 12A11 6 ond 2D1 lJ .....1. of cen!nll N.wfow>dland. 0.... .11.
.un;" regional fold SIt\oOI "'.-o( ,,"an """ J.y..inghe ( l'IlIl ) ..... <>trs<twd;
_ .... it w.. found """ ..'<era! o<w """''''PO do..,. 6' within"'" JlOOllf"lll!i<
di>Oi_ driined by lhrir map __ The "",>«I I ,SO 000 ><alemap <OIl he found ..
an i""", "' .... "",,k of thi< "","i,. The rqionaI<~ <m<I1U01<d f'" .... 1, SOOOO
><ok map ""'" don< by proj«ling >Inl<twaI ...........,." i_ .... 1'4.... of <"'" ......ioo
bucd oo .... uoump<ion """ f , IqIKHW fuld;"i wu oon<cntri< ,,-ith an '''''''11< fold ""i'
pllOlll< o(_.imal<ly I'~non_. Sttuc",= """ ... inf<=d in <,.,..
"",,"on_ .. <ias""d. and or< eommon ly l>osed on meso!l<OP;<0<31. 0 ......-.
No.. """ when proj«'ing data point>........ '" inf"""<1~ fOUIu. P I'" 0« ...
hetw<rn fuo1wIJI _ hangingwoJl <u",lT.. E"", Ihough <ormation oI' lilbo logies
~ .... map .... ,o~~ (oull;nll..... impIi<al_ o('hese proj«tlon
_ ........ that .... f"olt> m.ay only he in$<rt<d .. inf"""<1 ""'"'.....,
I' is impoourtl to ""'" """ oJ .......gh detailed m<ooo<opi< maps""flo< mUltiple
__ ofpolypba>< dcf<>rmation. "'y inr' =><e ofrho><~ do"'l, ' 0 ....
mo<fOO<:Olri< "IIKH1O! pK:ture is probkmar", R""""" for lII i' hi""" on .... f"'" """ the
main 00l<t0p< oO<d fur m<SO>C"lIH: mappinll "..,or oo "'" frinll" of "'" 1,' 0 000 mop
....... and "'" '" • l"'lI< di>tano:e from .-011 od'><r. II woukI he "-<"",,. '" >tri<l1y apply
.... ""'<tunI ...._ from each ofrho>< "",oJili<>to .... <qionoJ pi""'" wid""'"
."
..-..-..,_ .. ......_--_............... -- -.,
__DO _b, ••_ ..__oIf... <:i0w04r_ ...-_
- - _:.:.:.::::_......,-_..,_._-_..
~--. lia__.__....... _<10 ....
.. _ ...... -.... ..l.-_r•••, _
.. ....... ......"._ noaia .... ..__"" .... _ ...... ..
po " ,.;1tI ... ..la4x; ... _ ... .. .. ...... ...... .. .. .cL l\a<"-.
_-",_.101...
- « _ _ -="'1'_..... n...c__ d<f.no ......... __
_ ~oI00<lo , · .. ..... Soh,.... ..
::::401........__._·,...·~·.~· ......... bJ2) • •
P.-__-:l~_4; . _ ......... _ ......
•II ..... ' . ' "•:::~:~:_=_::_: ri " .....
~......' ".....---...r_......01-__, ,• •
____._. ....__......,""'.' foooo _
_ _ -.,.. ....... _._fll,. "_.. _
,,
..._.--. ............ .bo .... _01__ ' "L._~__~._.,.,_•• _:_::.:::_~
!mid.,.., _ _ ~ oo:rou llot ..Jioft- "' ............., ptn'ioutIy .. ClloopIeo
1, .... _ or .... ""' .. !.amins- F_ion "'" beftI denned .. bo'"•.s;.;_,
H. Will iam. .. tl. (1 9'l~)""" _ """ ~i"",", iOPUO .... -wm.i...... 1y &om ....
F__i_"'~ """' p'..."""' ....--L._ _ F"""""' _
-.1._.. .... _ -...pnodu<in.lIw _ _ .......... A' lid ...... ; ..1..
..- ' ' ....' . 0I_'-_'YP"I__ 1 .Id.~ __
_..... ,;......,._ ..... .......,_..""'-........--
_6S •
"J!hough "'" majority ofm<s<>scopic nonh_-<lippi"ll f....l.. ..hjhrt nonh_
blod< "" (,.e. """"")mot"", ...... .... rqH;>nod " JQSO-""';on "4'1"'"" '" IJI_..
"I'\">'IO~ ~"" <>f~,...,.".... fauIIinc· c"""_~ "'"COO,"".........
fold and 'wed """" foul! ""'<C\WeI "", fnoq""",l, <>bo<n<ed ;" """''''''- and
l>'Iertum<d bed> and l<>d hinge ron<>"", observed on a felIH;>nod "'... .. i, i. ool i~y!hol
"'"~t nonnaI falll1in~ ;, *" Iy~. The "'JionaI ",",,'_ lin -.- 1);.
d l«<lional ...,1« . llp "",lion be".""n "'1IiO.... f.<u.l,-bouro:I peck.IK'" With ...
, _ plOOil"' of IS d<lP"'" '" the """_ fat «P>n'" f , foOb. $trike <Ilp_
bloxk do"", """"'" f...I' ..n.. would he~ Ther<f""" "'" implicaOOn> mlhis
II'ol<rpr<U1iotl_ ;) "'" """""n.no f, ~o....1 foldl"l! with "" ...~ lQld ""I. ploo F
of I Sd<ft«< """"""" ".- " to by tbe>< SI7i', . Iip faults prod"".. "" """""'"
north_ bloc k do"", mot",n "'.... and u jltull the", ""'" , I,,,, uage of <Iri.. <lip
foul'i ....._ """'" of"'" ~onaI faul, pion«.
u.ln~ ••i<\<""" from "" detailed """"ur-..l "'- <omtN.......with "ilonal
......"..... daa ooll«ted.~ "" Grand fol~WIJ>d>o...Badger region...-=01
_iOl>lll _ ...... iO<nhfo<d. In _bon 1(I the ....o phues Hsted. _ . """"
oppean '" he • Ia1rt U. uage of orrik,,-<!Ip f....h l.. and . D, " I..ed to tho Hodll"$II11I
G,and. "",,,,,ion, A <Ut>.horironlal t:renlll..ion d nVlll!< w" al>oobserved within
Vic"";, Uk< Group 1od1""""'- ), w.. nb$<tV«l .. _ toxol,ty oni~ ;" "'" _ -......
_M_
E.ir.~rr.J.I0; P.o~","" of .', fold ill .ilic..M. black " •• Ie .. i oc:IaI01l
bloc:k) • • i111plio doa...,&c. r ield 01 pp i .,
l_ft'J~ ........
_61 _
fi¥.w~ I'hol"ll pb of fn. il. black . h. I<!><d, .. h b<ddi••
. .... ku p I..L II pp.."i I. "
. ...., _ h, ,._ io I.. -. ....
-.. -
"""" .._, of "'" lJUIII un. .... i.. "'jio>na! is no! Mown, S.- pi"'" in this
=-"'" oflWO <ype>; equal~ _ ."" ~.- for co,"O>1Rd ,a1.... ""","os
"'loa! ' __~ emplOj'ed 10 doo"""i", ..guIa< "'talionsltips bel"""" J>I-
""" I , I,,,,,,nl>.
M .I DoD<f__
lkddi"ll (Sol i. defiO<d by primo<)' >«!imrnlU)' loyering.wi'" Voded b<ddil1ll
_ wim;11 <he O"<I'lyiOll "I,<IO<o< twbid,;", """ """ibly in undeI1yinK K"'y.~
" ...... beds. Within shales. boddi"ll is usually -....J II IalenoIly<OIIlin...... !l<I<i..,..,
willi ",,11 defi ned lOp.-.d botIom conla<t< """ a DO:".. nearly parokl .. bedding
(fillY'" J.ll). ollhouKh """" """'..,,'" sNle OUIl:r<Jl'Ilho1 ""'""' II ,"""i~""" hiply
0:1.."<d. Rip up 0:1osI> oa:w" tho: """ I1f"'''''' lI"Ided ...i.. (figure l .12). laY"
"""....... wi thin tho: Lo~ 11_ f U<rn01ion '""HOI from ••"en! mill,........ 10
"",'. of"",Ii_. l!edd;"Klhroughoo' tho: GntId fall..Wind>ot·!l.odil<'".Mil"""""'"
"'l! ion "'" 0 domi"o," """""......""'...... trrnd """ dips -vJY.l'"'ed<>minandy 10"'"
norlh~ _ wil/lin fold hi"ll" """'" whe<o: <lri lt< """ dip ...-y. A, """"""'"
-..on« pi.. of I'O~ 10b<d<IlnK i. p«>'o'i<kd in Fi..... l .llo. No", lho1 "" hiKh<"
p>J>u1otioo ofpoles 10 beddi"ll is do:o-ived from .I'"'ed<>mi.....ly n _
<lril<ini.~y -.h_-diPl'i"ll "" " f beds. A,~ """'m",,, <kIi..... beds a!oo
"'lII • _-ooutII_ lI!'i1e, buI dipp;nlllO tho: southo:osl. Tho:s<: do.. reP'='"
"""""""''''''' lOI«n on tho:._Iimbs of regionol uyrnn><lri< rokb. In se>-<.... _
beaoii"K "'.. «<"K>"ioed in """""'I''' "'Inll~ wi"' ,j;ps l'"'ed<>min..nlylO "'"
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flprt.1Jl; ~;'ftI'.'" t< no ....... <I..e..... ,_.... di.........
'IO< ~ " lb rip-.p <I."' .... ended ""rldi.. pK'.nd
.bou. ~I.p 'kto p..I'1"'. .. i'~ 1"". h ll••pp"" i••'ot, II
tt...i .... 'm ift ",...'b.
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flp."-.J,JJ;. _I C__nd eq'" _ROO'" " ..... "' ........ _i-e
~"IC__nd I.__""'''''''''' ''s,
.....--,..-. C__ ,..., I%.__L
___._ . _ ....... . ;1' _ . "'IIio'-
....
C ow'•
_ _ _ fiotot " . ... _ .._t~...~ _
•
...
--_..._ - -----....._---~',,-
/.4.JD,DIFM_
...,.. lO-fS d<II'ftS"',._ "" "<1,,.__ 111m: opptwt '" t>eon__
lotriod<'<Iop<d"-;1I> dtio ...., fold, ~ " 0111, . .......y_".d~yill.
"'" I , ........ ,.;on. .... ...._y_~itlloo_ ......._ "" O, ond
0, _ r-_ ) .1'" on<!. il_ .... _ •••_ _ ._.ofl·..... F, fold
-
J.<U D, Dt..ro._ _ •
' ..... f._"'__5,' . ......~"' ... .' _ . _ -:: : ::
.1 : • .....,........,- -.- -..................- .....
_ pI~ '_Hi' .-__ "' 11<-,-
..r,..-__...... .... ...,..b . • I 'dIo:n- 11u...a~ .... _
of . ......,.~... t-,10"'1 _ !he ..... and <:h<tl bods, .... ........ refta:tion
. n ·
---.-.'.,--_..--
===,:--:'_._-_._...---_..
'1= '~ "_'__"' "_••_",, """ : r •s,r:
____.. """__ 1loo
__,..."' ...... 5,
'I = ''-'-1"-_U:JlIW _ ....__.., ••_ •• -.__
...ofS, "-OO Il<__-,. pIooloL n..pnp ' ._....
pr;.mw .. bodI"_ ' ,o..s__'--'~4op"""'.
~"""_ _ k>ld ~rnO" ""_. AI$o_.._'....,~_"'........
_ .. r.uu"ll an<! ..;01 pI_
lleddi"ll",I<aYaF__ Ii_ion> lL' , ) _ --. In fi~ J. l OO
....., ..fF, r..w~ ..... -IF''' J_I 4<~ '-_ U Od__.r,loIoI_
• __.....-.. f , _ _ .. _
= ' J L....,t,_ ....~_IoiIj._.._tt _ •
.... .....,. ...._'::::~::V"'--= .. .,__it -. • ..-1>1' McClayn_7),._• '.......,01 . . _ . __._•••1010II_
.., io o prot;lo l'l-o. 1,,,--,_01_ 0-.1 folio-
"'i --....<q:ioooI iI .. ......,. e oAmonorityolJolol _ _
__ in )'<lWlIIine <1;--."", buod Oft IP*i<d _"I ond I0o<I .... -..,..,.....
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t-il.lID.1J.t; .) en_oM fe.-.r ' pIoI ofpolooo ,. )oio. pia ...
b) Sf. ......of pic.. en,' L '. ;.1• ......,_ liu o llo ..
oj StC'"." plot of f , F, rold .......d d) S, , plot of f ,
....I f , fo>lcl .... ......ured or Rod O ilf ""orpau, f G.u d h'....
Wl.... _ .
_7~_
n&.IUI.J.j~, l 'p".., P~o'""r.p~ of ...,im.,~ ...It bri"l••~..... ;,b
dUlnl Orr..,l. I.e...: Pbe'""np~ 0' . .. . 11 ...It kiek reid;"&.
ul by bll.r , •• , .. I"~ 1lot~ .N ••1'er 1'1.. . '"' p...f .....
-15 _
__t.-.... ",," If;_},12~ 0II. . " ...... foldo__ •
..-_ .. , 1>0........0£_:_..-. ""
:
: : :';_:lioet.. ......01_"".t . , ...~"-- .....
- '. --.......--... ~-.
___. 110<_ '; t "*""00(_._ - -.
r ....-......_bc :" .. _ .......
f~)_I... iI_f.IokI__ io_e IS ._ R«dCWf
0 ' ''1 Th<o< ..~_n_ »:1 _ &-Ilbo Hod.,Is Hill(;ando _
_ • re_ ofF, _ II)' tIIis md-P"",,,,,,, .....-,
M.., join< pIann _ oJ oml 0 -... " r lllis OIUCIy. FiJW'O 1.14&
ilhdtrucs • _ ......".., pIoo or","", 0"'$ AI"""'ah Ihi. pole to plano
pIo< __ .._.ol-.y_~_;S__ Il> ....
a,,,,,'" n.. _ ....__ do< __ '..._ =poles to plooon dip tI<q>Iy
_--.. .........ol_ .S ......... 1-.,... • 1 , 01~
joooo<o- ... ' ; , _ ........ _ .. ;0;0. ..... .,.. -
_do 11' ' __;"-_'" " 4 ',.......-..,...... OpOo
-_.'--",..,..
nn...~... _..... i"' ... ' _!'Moo
op .. ' .. -.111..-__-.. _ ' '''''''* 0,
~ol.bi _ n.... ... q; .. _
lilllo:>l<>lieo" RedCl;tf~ ... Red I/Idioo Foils... _II .. ill "'*"'" d,lIribuliool
_ .. ...........".. 1<01o.
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FilJlU< J.U ill..- small. "",,';m,,1I'e oo:aIe bri<lle """-r-, .,;th d<xtnl off"", of
shak oncI --.., int<rloed• .,;t!lin "'" Poi.. Lum~ F_ iOOl- These IoIe 5U;Ie
...... <OMi"""uy ImI<I _ . i_y _ ...... -lind .." 5I«pI~ dippin~.
Olfso:l of tho:>e ...... von", ffom «ntim«= (a in Figure J,IS) to &bod. on< ........, .. .
.....imwo, The 10"""~ in Fill.... ], IS ill........... . pair of _ .,;th
<OIIjugote~ ""......,"01 of an o_""i""" d<ocbl< (kin!< _'..) <ompooen! oncI
•~Il"' ........ """i·bri,,'.<_ *""",,1 <om_ . The d<xnl <omponen'
<_·",u_....dci"~J i. "'" """" <!ominun of"'" _. wit!> . ........i" iD<!i<:tiofo
Ii ." en eo:helon """;on ~ashn provid ing """''''' "'""'. S;,.;_,_i_l~ "....
..... otnlcing ...... appear to ... _ rontll»tl r4 .." ood1Ioo:o1l~-'-'.
J.~.4 D, D<ft"""_
Sometime oftff in;,i.,;oo and fomunion oC F, fOlds and ossoo:;1I1<Od S,"loav•.
"""" Caohing. .,;th . mi_ """'''''''''., of normal faw';ng. <>«OtTed. E"""'P""of_
r.w.. .."p~;" Fi~ J .S and J .17. Thomajotity of"""" faW,. 5Iri~ ,"""h<a>I.
",uti".,,.. (Fill"'< J.J!>a). <ommonI~ o<<W'rin~ aIong~, ""u_ C""ing fold
lirn1>5. Tbn.sI <ql<Ii' "" oco:.... on •m,,,,. ><xl" .,;thin .... "omp<l<n1 >hale>. wile...... in
~ <om_ d><n ond N1ldsIo.. layen faulting teI>ols to ... , poud .... ".... ..vetO!
"",', of""",", and fokllin1'" "'" IoeaIly !>'e.<rvo:d "nbo:r than being fault<d a y.
$Ii""""'o.: lloeati_ I Fii~ ) ,I6bJ..,.,.,ill1<Od .,;th fauJ ting i....ic.l< ."""'ion of
___blod< upand to the 00\Itil<.... ot "'......... dj~ """'lin8. 5 ,.' opLo.y
fauJ.. thai "'-'<Ii of til< maOn faol. pbn< oncIdip """Ply to "'" _ 100000Iy
0»0<lat<d .,;t!1 ,,." " "'''''' C.ult1
_77 •
. )
COllk;:us:
1 2 4 6 6
08DII
••
N
N
•
..
_..
_.-
U&.arc J.lli; a) Eq".I oolltoa ml S1nWMI pIof or ........ ' .. f.,,1t pi.....
bl St plot of . Ik k••• id. lift...,I0. ..
• 78 •
r ibrt),l!; ......ov"plI.r 1f••If • • aM (litr o.O'I'J'&" __
bIad M __L Firid or. oPf'B'".'''''
J • •Un d m••l wcl'" 1 1. port
. fl" ilI oo 'aop.
•
J..... D, lJ¥f'oo
' is _~i dio ' _ ...-........ _ 4 -....
' __ "'*'4" , ... 0.... t-.__... __
= .•~ , '_~ 'oI. f•.,.,dat __
... f_BSipool . _'••__~. "", c.=aw=4. _
._."_.,_01... 'I ' ..... a .. , ..
..~"'* ' ..__.. i1.. -.... ...
iciIiolI, _ _ ....... "' d_ n, _ _ .... ..... _
_ ;",j ........... ""u llip _ ',,
U .1D, Dq__
Tho mi4·Dc"",,'" l.lNIicn 0' ''''' !!<wi... Hill Gnool.. """ pte<luo«l . loI< 1lq<
clerc.- 'i"" _ _ 01, ...... _1\Ira, "oceIrI ..... ""'01 ....... "'"
_" 'cc_ _ of ...,........ llri (1ill'o.er-. D,iod=_ ,_
..,. __.,ft __•".. "'" ..,.. 011'......~""
___~._ofF."""..... oIF,_.. "",_io_
--..........._-_.-...-........._...........
J ••• F, .....,__ --... ., ' ....e I*'"
........_,' , ........=_.. ..-.,.,S,-..,.__.. Ol Nl.....
""' ...,__,...... f,_
. ~ .
9 1
•
--' -- -... '
_._•••__• •~_. __ ' s--_.'-----..,.._~~~':':::- ' -
-...__ ."""~_. ,,,,_.',," M
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_,_• ...... '-"- 00••••_ ••__' __.,__
' , . 'a_ Oo<\o:M<..... _."...,__•_"""ol_~_...,. -... !lIt
Lc.ni<>p>a Formal ..... Tltio _ r..la_ by ... .....,P'-Qf _
campraoioalhot prod,""" "," __-.line F, -. "I~..J . ...... I
__._do.... ._ _.., It .. - : _.
__...... 0, ....__-,,_. ...__. ""'-,. ......
O '1l<ieoo il..l l cloo<nllcol ...- ......ol __. .. ,. j ' a I •
... ..-.0,_0.,.... . _ 0..._ .......* ... ...-,
_ .........~ (I.O·_ pcr__ ~ _ ,iI _
. .... . "'.. ,.,.,.. .._-----_:_.....* ••
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ori(j:in ofD, _ ;,; ............., however O'El,;"" ( 199)1 ~"le<l _ 0<>'lIl_.
~ <I1U<bn$ '" coi l;';""~villll~.... '<ClOnic lrV»p><t,
Ne.~ Ih< <Iomi......~__ str\I<tW'eS of""' ...... wore produced
""""ah """"_.SO<lIhea5\~"",- Thi$~~ fonntd Ih< ",(j:innal """"""',
-ins 01"'" KI <1M< F, fOkh """ d'><;r a»o<:iot<d .. ia1 pi""", <I..,,!fC. as weil as •
""'Ii_ SOl of join.. assoc~ ,,;,h foIoj i,,& and mi_ """" ,-"' i"ll ......im~
uppmnnsIl.o_ Ilatbout and P<M.. l.nm;"~_on_, The 0, p/>u< woo
foil.,.,...". '" 0 n, ..... of~,..jmi_ normoi foululIlI. =uhinK in IIInI«IlmIIbol
sttik< ~iel ", n, SlrUCtwn;n 0nonl>eul-<O<llh...... orienlotiorL Sildensi<lo Ii.........
daU. ..""" ;.;.r;ty of D, f..,l, pl. .... indlca,. nonhwe>t block "P rnorio... ond dipo nf
the><~~ f ranK<~m SOlO 71 <leW- to the no<th_ . R.~ fauJ" of Ihi,
.....,.. hove be<n dese'; bed .. 'Ieefio"><d lMm r...... 1»' O' Elrien (l 99n wtli<h in Ih<
ElodFr ...... .,. indic.lli...., of ",uthea>I-dim:le<l """"'''II' D.oe 10Ih< we of 0 , ro" l..
(""""'"---<li=1<d _inK. ,,;th ..,; k.. paroI"l", F, oxial pi.....) JlnlClW'eS y
be ~W<d 10 Ih< progJeOSi"" of norlll...." ·!IOOIh<...~ duri"i 0,. They ..
b«lI ..porale<l "'" in thio_y1>0<""", the: fwl15 <t<»<-<UI O:t ",I" <d f"do. bul it i,
likely """ the _ foul.. ond F, fukh ...., rd.r<d '0 diffe..... _ o( tIIe ..",.
4elOrmat.... ...."'- &th 0, ond O:t JlnlClW'eS .... _ UI ", .... of compoeosio....
>hcan,,;r!> conjoplO K«J....Ify, These , mal l she. ZO<IC$<OnUOOnly 5how both."""-....
ond Iini>naI ollX< over I to to cenrilnette5. The oecond and Ihitd deformation~.. ore
likely due to 5.oI ;nH: Mel .......iotl_ ni<> dwinKmid-Sit oriul to mid-Devonion tirn<o.
• KJ •
0. <Iefu<ma<;", ..as dor.1><d Ihrough~ "'""'"'" ..-=" ..,ke . Iip
lOuhinII <l>o<h Ani_ and ,",.n1 off...) wi'" large>trike~""'- =oanixd IIwuu&h
_r~ioo of offset regiooal ontI<line-.yncli.. plbB. Many ,"""""" 1' .1,. B'"-t and
P;,;kering, 1988; Laii'an<:< oncI ....illiams, IWe and O·1Itioon. 199J}<In<,d,. ..giooal lo..
....,. >trik...li!> faultinl in ,ho hp"",, Su_.-"'li_.. IIti. irJlOrpl'Otation,
Thoir ",I. willi~ '" lho poll"fll-< 0._ "" hi".,.,. i. un<l=. but tho)' may
.... .....ted in lho o\ow,lopr>onI of ....... 5Ir\O<t\nt. F, foldin8 .... f...lti... or""""
causod 'e.r.'bJi.....,.. ofD, faW,,_Tho_Iiuti"" h)'JlO<hoo<. __""'" Iik.ly.
ho""""" beuu>oali of _ rei,ional raul" lD.) I.. ...,...~ """'"of-"'"
....,.;..,j wi'" o.-mum<d F, fold limbo. th... "'uooti"" of 0 relaboo '" <wt....(o, Of
0,) ......,....... Tho F, and link. ~ ip faWti"l .iruaIion aI"" ""'"" p<>blomolio< d... '" rho
*:k of -....od '"""""""" faul" fha. "",or<!~ of .mk< >l ip mo.ioo, Si"""
on..... i"'" and dip' oflho f<ll otrik. >lip flul " appear '0 porall.1 "'" oriontal"", of
"'""'"""lI"' ....-ponod """" faul i, ...... Iik<ly ........... D. f... I" ,""or<! lotor IIlrik.
d ip mo........ aIonl ini ' ia1 r<"""" ,tuuor. ","""ialod wi th 0, <I<:_i""
A fi,... 0, . _ of 0._"", in",lve<! in""'"", of"'" HodII<' Hill (i<aniJ< in
"'" .......... port"" of,ho "udy IteO. rbi• .,;~o.._ inlnd"'. ~riurted 0,. D,
and po"';hly D. -"nI<lUre$. I.""."", of I... ba1holith.. . U<h as .... Hodii"' Hill pi"'"",
ore~ 10marl< lho <ndof .... A<><!i.., "",,""y (KuoI;y. 1985),
." .
C ha pter 4
D<po>;'i"" or .... la"'l'<'!lCe Hatbour Fonnalioo "PO '''''' obt~i""""'" of
d<q> manti<. """.ic eoodi,"'.. md ' "bMlL>tnl burial ~ ....." infoll «<Ii""""~_ '"
a majOl._~ Catadot~ A ...bj"",of_";!h """""" to .... "",I..,,", of
centnol N....r<>uodland ......... d"';og obtOtdovicion e<>n<:emo "'!>tth<ron< lars<. 01
~ !mall !lui.. ""'" pr<o<n1 (H. William.. 1'1950.). "-' a market ..., . It>t OW«
~!/Ialn__ "' """... througbou< .... up"'i" Sub"""'. Willi oIU, in mind.
IlWe ....pI.. -.-. o<Nie<t«l in In 00<"""<0 fi"ll<fPl'inl >ignalure vanali<HIJI on a .....,i<&l
and !AIenI ocak. and 1lI.. _iii' pu<!ib" <ban&<> in !lui. """""mi,,i< ,.
O<o<~i<&l """"",i'ions of .....< U< influeno:ed~ -......1r"", ordt< ptO«»n.
Thex incl..... weath<rin~. !lOW<. rod <O<fIIIO'ition. !IOni--.1II>d d;~ .. wh ich au
obtmxlva funh<, inflU<n«d~ ""'lOOi< ....iog of~ rqion'. '"""p""..i""
'l"I<ms. and OepMih""a. ..' ·i......... ' a_noI 99J~ h~ though th<x pro«ss<s
optra\< ......... in afI"«ling It>t l/<O<h<rni<aI charaoct<ri!ti<o of sodimon'. """"latiooo
l>trw<en sodimrnt «Hnp<lIoh"" and I«tO<>k ....illi au o~.. o....r-ed (.·1 , Md •....,." ..
aI. 1990, 1\r"oIni .. II. 1986). Tho lIS< ofr_ ""'" ........., (REEl dati in dottrmining
pro>'eIWl<. and l«I<HIl< "",ing ha> b«n~I do<um<n1<d In~t """,h<rni<:alllUd.i..
'"' 1«tim<nU. Mo<h ofthi. work ha> involve< .... lIS< of<and and mlO<! frKti..... of d«p-
.I' .
.... hrlI;d;~(0.1- T.M. Will;."" .. ..., 1_ , M<l-<moan 1990). 1ft til< -. fin<·
....._ O<oIi "",,,, .-.d. _ in_~ .....i Moo< nditK>nol appIkot"'ns
<>f~ horizom in",I'«l "'" or"", Wlil<. po<I"alarly """'" ro..ilir..ou.. ..
~kmarl<etho<iZO<l>« 'K-. S,H. Willi...... 1'J91b, Wilb inc~ngf""""""
II"""h<rtti<ol JIUdin of ><dim<.... .... of shal<s .. ""..ibl< prov<r>an<e on:I """"'"
indlcaton .... boo:om<"""" t.pp<a!iRK- And<t ..... ( 19K(i) ond M<l<nr>uo ..... 1199ll
!lave "-'" !hal ....... or< ",1;_ indicaton of pro......... ond l<dOnic «tting pto\"odod
tbot Ih<t< is """'" eoonp><><nl offi~n<d ...n..- >«limen!P"'><nI ( i " .. til<
>«Ii"""" is "" .nlir<ly pel. in oriiPo),
Goeo<I><....... . i~.. af"""-pro«! q il_ JOCks .... <0""""" 11'
iafi ..n«d by "",,,,,,I pri..ary r....".., .. di""......t abo\><. Of"""" 1"'>"...... non< .....
.. p",rO<lllll ... • tT... .. d_ D<Sis. In ....... lh<r< ""' ......1"4'" ofdi""-';<
"'*"""'" lIta1 <:on"",, sili<:eolll mU<h to Iay««l auth;g<ni< <10\'$. ..1or which i.voI..
~na;ond 1<fI»'" ofSi. AI. f e. C.. Na- MK- and K .... from JOCk i_ pot< ""'.....
AltI>ou~ ~oo<h<..ional oipal""" of~II&«<>US rod. !Ia.. b<en_ by """'"
to inf... <OW<:< I<tT&n<S and l«\o>obn tu-... ;1 is "'"~ ... <"""' m<tho<I. El<monl
mobilit)' ",,"nildi&g<n<>is and IfI«atnOrphism is still .." fiJl ly. A. a «su1~ 0.. mllSl
inf.. tlw. RIO"lit)' .... aff«l«l " I JOCks <qually &tid th.. ,;gnatw<o .." com p...,ly
«fI<cIi.. of lh<ir """"". """""'" I' No b«n .I>own. 110-..-... tlw. and REE
~mntry b< ...,d~Iy in <tud;.., of pro""""""" and ba<ill.voIntion ('.1-
1. M. Will;a"" 19961. FW'I!I<m>o«. SEM .....~ofla_H.bow
Fomwion ohaI.. ill ""'''' 7S%ofprim"'l' >«Ii"""" (quaru) """,;n..." wilh 0
maximum oflS,,"of o:<>mposilioo. bei..~ clay< ","""iol only mi..,...."........
ofd~ .. '....,;00 for Ib<s< mo:u.
EIemenl rolio plots 01 .rnoto;l<' 'i mmo bil<" «>_n........1.., b<.- to
_~~ic cfkc CcNin "" ,hould mnoio ';mil-. if the sIWc .....plco
....., ~nally OOm<>l!Coo A .....,.;"11 of the fOlios can b< od;cn .. on indte.or ofc_ "",,"lill', In !he ofmojor clcmcnl1 ....plcs of ' .. la H",bonr
F""""lion pn>dto<><d hot """''''''; pl",~.. of'0 mino' ' of rnoto;l(ll'.
"'*'ctcos ond REE appear to ' "!/&COl irnmob;lll' with both Ii""", oncI ti""ly ,I"""""
plol$. Fi ly. ~ " ""I ik.ly ,hal on.....pleI ."""ri.nco<! , im(lar <>cwccs of dia&<n<tic
mntNlill' oc""" .....n,i", "'l:iO<l. A, 0 .....uC ,..~ '"_..... of,.. ltaCC<
.... REE doI,o d<>oril>cd below lOt the la_ . Ho.boo,or Wlc' ',,"C$l",", the c1cmen..
...... immobi!c.
In thi, " lIdy do.. ob<:Uncd f",," onalj'>CS of lawm>o. Hubo", Forma'"", .....~
ore """"fo", """"doted to b< (oo:Ii..,;.. of ori~'" ~hcrnical , i_ """ .. ilb tcprd to
!rOO.. and .......... clemen... Mojor . lcrncnto .... cOO5i<lctcd to hov. ondc,iIOOC
modi f\ootion and .....,. '0 b< LllWliobk, Any fwthct i""i~' ''- .... d(_ic
rnobJill'limmobi iill' p"'bkm oould be derived from on X-ny di!froo;,;on llUdyof
dl......ic cloy .Icrnctllal c","posi'ion .,;thin shale IlllIIpl... Howe........ d.. to 'ime
· 11 .
1.J-1....,...
A l<>UI <>f 39 Jhol< ,"",pia w<n: ""~<d rn.m "'" La_ IJ_ond
<qUi~ fonnlob_. s.npl",..,._1i<>m ""ve>oi >qiO<lSIO...,....., ...,lang<.
C"""" ltioer. and OIenl< iln 8"",) """" io<l_ lI><"""pono<i"" P"'J'<»<'.~
k><ou;"... of_1a w«t I«Onk<I by G">bAl P\)$i'''''""lI Sy>""" (in UlM OO>--<><dina1a)
""" bi_igraph", I<v<:b iklmnin<d wh<:,., p<»>O o~. Sampl< """"'l' d««o><>.,..,-
'"'"' II>< main r<gion of 1tIKly in the G<and FoIi..Wind''''·E!adg«_Mi lknown .....
S~OUl<ropo "-;!h p<ne!nI';"-': ,101)' dea""", <O<IIIronly oc<:un in fiioblo ond
_ """"""",. F~.•m;".,.. nutnbo:f of .hok 0."'_ 10<_
.....ignplrieally in l!>< ba>oI ponio.. of"'" LIJF.... hiPlly . il i«o... C was !Olen to
<olloc<i"ll ~""",",i"-': ....pIe> '" tho, ....,.tI>eml and sili<eous OIJl<fOlI itl>et
_idod .nli..ly. or ....pI'" _ .. mno"",,,~o"- woa<h<rin~1....1..
"'U....pI'" -.., ...Iy><d for~ (PI>. U. no. Ro. Sr. Y. lj. Nb. C... Zn, C..
Ni. La. n Bo. V. C• • onde'l ond '"'" ho l...."'" (REE·.~ eo_II .. major oxidell.
AnaJ)1i<lI~. and ..... lObi", I;SI<d in Awaxl;e.,. C and D. ElomonlSctm<n
for""t<ndod REE and ..mary plolS _ .. 001«1«101>< 10 immobilj'l' durin lld~i..
lhe-ir ,," lily10..Ooe' 1Nim<nlary proo:. ...... ond the l\<O<hemieal .i_ = of the ><><=
_ . All _ los IIn,-. b«n ""rma/ ix<! "l!ai... primiti ve mAn,l< ........ (d. Rolli"""..
I~l. Nonnal isati"" i. dono 10"""ponsa.. for the Qddo.I!arklnI 1U1<. whc:.. nann!
_S8 •
numb<ml el..........~ OJ< ..",,.1 a«l<fII<'<l <llInIUIi<aOOn daI.o. .... ..-.:loll of",~
OJ< ~olid 1'0< ttl" <ioIa 1e1. ""..~_. ,"" prim;';'" fIWI'., ........ at< <><>fI\II\OtlIy ......:I in
...timroI P"''''"''''''' _i.. ..... .,.;U"" .....a for ..... I""fI'I'"' of !hi. UIld~.
E._RfE and trae<'- plot.... oommonl~ ...... ., di.o<rim;~
b<tw= differitlt~ IIId 1I"OC000i<al "gnatlRS. The Lawm1a: Harbour _
were wbdividtd ;nlO "" V"'-'I" ba>cd 00 Ihn< pi"",. Tho fi ... group is chancterisod by
1IroII~ b . Hi. li Oevl<lioo.• n<pti ..... En onomoly. It"dI~ REE (LREEI <nridlm<n'
..I..i..... 10 QfRf.E·. ( fi Ol""' ~ '1.1. fur "'" """'" part. ttli. lP'JUP en....... Qf
ounpleo frnm C bf<:nnU., _ IiI< Zone. -'; th • f.... ounpl.. ITom "'" In...,,,,,,,,, D.
d,"t'"'J loo<. Li.roln8;caIly. ttli.~ tn "l~ ....-y n..,"i'"iood bUo~
1haI<. -.;ttI ur wi""'ut seooodary pyri,• . EI.lII<n, ~-x:.n..".,... tn 'orr Utvcn<ly
-';!h quortz ron,,,,,,.;ndi<otil1l!' quartz di l<n;un eft'oct. but oll ounplo-> __ tn .I<hih;,
"",iiar~ "f.... >am pl.. >how miro< nopti..... Y UIOIIUlIieo, Sampl. jct)016..hu
nopli", C. .... Nd anomolies but n........... follOW> 0 -.I . imil.. ., .... 0",",,- A
""i!< ......pI. of Dunnago "1. 1_ mani x ohaI. -. ..... ;",,1"""" on ttl;. plot dllO ., ....
oirn,;w;ty ofil> ....ndod REE "p1ul< ., <h_ of CRoup I $hole< from .... La"""",.
IUrI>ool< fO<m01;on, The DuMajl.M.~ Conned .. 0 mojo< <lump "";, compo>«d of
<I...i<..... m. lk ..,k.,.., rod. ,.;t!Un 0 >Oolo .....-ix (H. Willi...... 1'J9~~!hal is
" 89 _
overlain by Uppeto.w~ ....... in tho _""'''' up"'i.. Subzone (Home.
1969).~ have ""'" <eVer1OI age< prnvid«l for bIoo:ks witiWl tho "'<1onF (e.I-.1;.oy
0IId EIdreO&e. 1%1, Hibbard ...... 1917, H. Williams. IWS) bullbe oout\OO ofdle .........
_ i' _ Inr, _ i>oIopi<doli"ll ohhe Coaka Porphyry (on inlN<ion
_poooneo.. with ",<lange empI.o<<menll_ on Eody to Mi4dI< O~ion
timeof_"" (H. Will;"". , I '/'IS), 110< shale "'<~ matri, .....y>ed in 1IIi, lItU<Iy
erlllo;l> . OIpaOJte ' imilar to thai oflawtet><e HartIo... ohaIe (FiS= • . I .~ Si....ilarity of
REE potI<mO funber F'ChecbcaI 'lUdy may prove '" he on Its><' in fur<her
0lU<be0 of the DIlruIaHe Melange Matrix. and ..hetl>er it is ",1_ '" the l..~
_ Fom>atioo,
A __ of >ampIn ,..;th . i",ilar tra>d> rd1<cto . l!OOCtlemK:al , i_
maled to ..ill)' ohole litholoir lhoI opon' tho 10.... D. <:!i"ll""i to P. U,..",i, rones, II i.
defined by ' mino' deple<iOll (0< '*'< <nriehmenr) of 7-'. Hf. TI . ' nepti.-e Eu anomaly
and . ....ino< LREE enrichmen' 0_ HREE', (figure • .1b). Sample je002S. " hi<b ;,
Ii","" .. early C. lMonIi' Zone. f" I, ,..;thin 1IIi. popuIal;OII ....en thoug/I 011 !he loui. of
• i' ohouI~ he found ,,""'in the fi'"_ing. Thi, may be tho """I, or.
mi. KlerWf",","", of gnp<oIi<n O< ••~ in IithclO!ll' ill the rq;on _led. NOIe that
tho_ op<eimen. taken from. >ilty <hale ...... the <:<Hlta<, betwoe<l the Point
l.umiJIp;>n on<! La" ...""" HorI>out format"",. exhil>'" _ Zr and Hfenrichment
... lative to the IlEE', "liieh may rcllCCl • """" !ennui" """",e,
s...-.... '"""*' lakcn from the s.;e D'E...,i,,qion. """hem Ncwf""""land.
_w _
. )
• Dunnage Mdang<: Matrix Shale l
• Twillid:. Broc* (80je O'E"'J'Oio")
I", Coone Riv... Shill< (Baie D' Espoir) IMiddle Il.idF Pond S!Mklaw D'lopoir) !
---
,er.. l
[!r.Mrc...j,l;.) G..... p I euudf'd REI: plot. • • d bl Groap 2 n~.drd KE[ pIoL
....MoI..I.,. Itmd . . ..... _Oft ........... rro. _ NCIt tIw 0l1Idy .....
_III -
_ .... .....yxd (Figure 4,I. and b/. n.... were collected from WIIIlImOd UI'{I<f
Ordovician blac k ....In thai contain pp<olites <imilar b>'- oflh< La........ce HarI>out
Fonnotionof ....~ _yo S .H. Willi2ms ( 19"I/b) «><>:ludod Ihallh<~ of
...... ......", in Ih< 8ai< O'Espoir ",~on ;ndiUlOd dw ~00n.oflh<La~
KarbooJr Forma'ioft"1n"do<l ".roug/lolot lhe .ntire Exploit> Subzone, O<o<hemicaI
<i........... of """" ""'pIn "", <imi.... b> "'- of Lawn:n<"<_or ,hal<>. Ulina
IUppon.h> S .H. Willi.....· ( 19"I l bl <»nd", ioft Ioitblhe La"""""" HartJout r .......ion. Of
the Ilaie O"Espoir !IOIflpln Ih< Conn< Il.i..". """,imen ..hibi" . 'hJ!":l~ .utTo=m panern
'" the _ ... Ioi tl1 positi.. Zt and Hf ;n.
Fo> eompari>nn, ~ fmm ouuiok oflh< m.l) ~on (1)01/1
temponol!y and _i.. lyl ""'"' J"<d. T_ >peei""'.. from G lenkiln Bum (Sto&nd).
• D.di_~1 Zone and • C ~'comI. Zone ""'pl' . exhibit "1)' .'mi.... ltOCOond REE
pall=> to Ih< fino'vained l'O\l'->W;on (Group I ) defined.oo... 1Io<h ...... ditTo=m
from~ llatt>our <qui . ..""" in thallh<y .uoplayod .......~ It. Hf. Ti
depletion ond hood I"""i ... C. _ali.., It."" bo ""'...... """,",,<t. (FiJ; 4.20/ thai.
<imilM ItOM of do<ru<inll.t and Hf depktion ..;tI1 >!nI'illf*l'hi•• 00< Thi,
~ tM Ih< Gl<nI;iln 8um >peeimena ........ deposit«! in deep "";n, IoitI1 hole
tetrill<'l"'l' in"", at the ...... limo tlw Wllow Newfoonoiland basi.. were fil.... Ioith
tetritonou> maten-aI . Thi, i. "'IIP""«l by T,M , WillWtt> .. ... (/ 9W.i1 and Coiman--s.d<I
..... (/ 9"120/. wi» ..... suggested Ihal bl.ao::k WI. deposition in bo<h Newfoundland and
Soo1Iand bop" in "'" Upper Ckdo.i.ian, b<n eon1inoina;"",II into Early.
-vr .
oj 0_ ",,_ ,,-,,_
._-- - -" e..- _
~ '-----,
...-_._--
\~ ;,~-...:; - .-~ ......_--,
lYJ:" _ ,~~ d -..
,j .-o_.,c. :. ';Vi(-:Co_~' -=-'.-~
r -, 4--~ . - _. -'\j"/,I . _·.~ ~- -,lf .~
.. -..- ,, ~. . , .
'01 >"' ,.i/~ . _. _. --
"o
' NASC
i«
)
J
fic.~.!1J.k a ) b,,,..<IHI RU: pion of o:om!," n ti"c ..mpleo i ll.tudinll !;rom......i~. ~nb
off.~ u ..~.« H. rbo.... . h.lts, u d b) A... .....g. ninde<! REE plot
u lan of Duuge Zon" ~ok8nic 1"0<'" tlrey ) plo"td ..i,. No"~ A.... ri<1I.
S~.I<, Compooilo (NASC; Gmm~ ct . 1, 19lU1~. I u..
(Aflu C."~r ".~ 1991).
- 9) _
Th Sc
f~ T_rJ t..-llkyplolOllLa• .-ceH rF pa..
(G..., 1 ..... riRtta, G..., 2 ...aid oq"""l ....~ m. pIeo .,
IlpA 4.1a. l'Idoh A_aicc iob.......n ; a.e-ti_1al rr. C·
__......Ial _ :~_. (aM R...__ 1"3).
-.. -
MKidIeSil in S<oIl.n<I ",,,I< N....-f_Ion<! <l<po>o_ end«I in Uppermosl
Ordovi<i &rty Silurian tim...
Tho~"' oampI.. choo<fI fur o:omptti_ "'" pion<d in f ilfW"U .. Th<}'
....".. .....di_ ••",od<d REf pornems-... i" """""' _ di_ localities. tin..
~fIecti'l <Ooltnm in ""'""" rook lI_ hemi<lI)'. _~, i' "'" u..he> Bigltt Group
shale of Llanvirn (Middl<Ordo. .....). dw ...... po>oitive let""; Hf mOli"" l<> REf' ..
and OIl ovaaIl depletion in REf' , ",ggesti"" of domi..... ""'"nile inPl"- Fil'" •.~b
ill.............ten<lod REf plol fweak..IUli... ""leanie rooks f""," ... Dun.nace Zone•
...... N...t'our>jland and for ... Nonh Amaican SlIal. C<J<IIIIOSi'" (NASC), A' flt<l
liMo< i' _ ..... both ... 1>00,,,,,",,..>«1 """'i crwougnature (NASC ) ano:Ilhe
<aI<"'U1 i... ",.,an;o rooks ",,"bi, " m;)., "' identicol ut'nds. ,,<hoY¢>they "'"
q"'to dilf...." "';01> regard l<> LRll '"
Fii'Jl'O • .J i ii a [.a.S<;·Th IemOr)' dioaimi""'''''' pi'" of"""pi.. r""" !hi>
..00;11· !l is _ ,,11)' ohaI.. of _ 2 (IIOlid ...uar<os) WI ",io!Un r",ld A MUclI
is~n...i"" of<><>=Ii< i.tot>d arc """""'. SASe and Durtnage~ump~
f.1I ,..;th in "'" """,i....,01 i, land an; f><ld. ""'-reM i""'I' I ...."pl.. WI with in fi.l o:Io A
ond B ond 01110 0UlSi<I< oil (tolds (open cite'"". 11Ii>~.., « II"'" • wad'" o:tIatti<
from ""'Y fi.....~ned heto ipelaii< bisd< ...... to a """" l<ITO>ItioIly-<kri.... .....<-$ill)'
I!IaIe lilhoiogy lJro"P 2) "';!h a ""leani< """"'"c iolond an; l'Ol<ani< ...-.-
. 9~·
tJ s.........,.
Con...... ofb. Hf. TI. ond Nb io o/W.. of ...,~e IWbow F""""",,,,
.~ with -1Jf&lllI"' hri~'lll'"" ..,;~ ...hi<tlt& """" likely ......i&«d ..ilh
fia<:tio....;.,o of detrital h<>vy min<tt.! pns (Iit<on for Zz and Hf,_ti.. fo<TI) in
~vely roancr~ ..... opoci""""'- Th. lipa<ure. _ ...er. is 0100 ",10«<1 to
,lIond_"", magmailim. ...hich moy """<ribo1r ..-.-t-. H<>w<~_ i"""pe<live of
-..-w. _ i. prtinori iy. ""'"' of $<dimen<ot}' or """,",,", p~" ~ is Iik<ly
<hoi ,c<hmoo<ary ""';PII """,Id ho>'e offect<d clcm... """"cp...,i__ Ther<fQ..,. major
__in ' ill"O''''''' of..., u._ H_ F.,......;oo inlerpr<lcd 10 be
.-by lIt"in'i~ and "';;"",m _i"ll .Ik<.... 0ver0I1. _ <xiIiln' 1"","'11"'-
chemieal sigootur<s willi LRE E """""""",,, ",iati.. to HREE'. _ b . Itf. ElL,and TI
"""",,"in, The ....gat i'. Eo onomoli« obserwd ill ""'It IatIIpl<s are d"" '0 frootiollOtion
of plogi<><l 1'<ltlopar ioto> _ ><dime This pott<m i. typi<&l ofo_
contin<tltoI \'21.... (NASC) and ofc.oI< W i.. ..,bnic -.... of..., Ow>o>oi<
Zot.<. .. Fill"'" • .lb in.ti<..... l1li. "",01, """" 'o_lho'.~ lho>u~ oamp'" of
"'" La"""""" Harbour Formati"" • • nibi, 00Il>i lI"'I<h<m.... ';_urn. lhc:i,
dmvotion. wheth", from a uIo:.... k.oJi.... ""IC2Ili< """"" """"'" or from Ilo<oogeni....
«>IIIin<nbol ."'" <at>OO, be t!o:,omUncd. 111.... """'''lIh u-.nds ro, trppor Ordo'<i<ian
_"'" ..,,,,,,,,,11&I ""iqo;o. lh<J< d"", OW"'" to be .<~ ootr<l.olio>n io
i""'........... ,;~.... of..., ....... ..i'h pa;n ..~.
The1!JaI.. of ..., La"""""" Harbour Formalioo .... be ...wi.Oded ip", """
lb"""" ,..,...,. ..... «I<f1O .... willllltratilPl'hic heigh; in formati<>n. Gro,,!, I••
olescribod ._e. <:omprion ~dcr. finer_oIC<l >hales of La_ Hotbour
F_ion. 11105'< "'" -....only. bu< ..,. ........... ....,._ wi"' .... N f:'YKilu 10C,
_..,.,... G""", l «>mprion . populoli""of_i",P""",. ,;ny _ ......
for. mojority of '""'II.... lie, wilhin .... D. cll~R<Uti 10P. II_I. zon«. Fill"'" •.l
fiuther iII""'"'« .... di,isi"" ofOroups I and 2. A mojo';,},of _ 2 oamples plol
within .... alan<! "'" ><>Icanic$ foei<l ouppo><tin;l: . calc-&lkali... pochemi<oI .ill:""'= for
the ,hales, Group I ...,pes on the other t>.nd. plol""";6c of .... lli..n dosaiminont
fodds. Thi, rwo-rold di"';,i"" of """pies may be indic.Ii..of. homogenixd conlin<ntal
'"IJ'O'W< fo< Oro,,!, I .....pIn. which ll'*l« in", . <oIc.o!UJ i... o<c "-'''''' fo< """"""-
pr><d Gn>up1 oornpl«. O..tIopp;"ll with both Group I and Gro"l' 2 "'" "","pie< from
_though, '" be cqui'olen' '" .... I.• "• •"""" llarbour Fomw"," _ on
_i~y(occ Appendi, C.C"""" ..... 1997 fo< oample loc2li'ies). Tho .._
REE pIou ill_ owl<cd ,"m;!ori,i", _n these utU"- and tlI<ro a "" """'"
..i<ler>;< oflo<ol inll........ from o<hetpol<nlw ""Ieanie !IOUtC<~.
Lolm ,orioti"" ohllmpl.. in .... La_ c Hotbour Formot"," a no """"
pron<l<ll>C«I than io """ples ol>Uined from Glornlt.iln Bom in Scotland. Bo'" of these
oamplco .,.hi!>, the Group I 1m>d e>ett though ....y ...,.. lOken from diff<m><
_graphic le>do. Th is call ..50 be oboened "".lintibOd ..... wi'" lO..,. ofl!le
1..0........... I-Iorbour Formali"" """pin. Tho ~ulu thc<efon: "'""" thai ",I..i..ly
coone clastic oedime.. input .-:hed portions of .... booin ..Ii.. in 10IIlC ~ion, than
_w _
o<ha>. willi. fi~n<d ""mipelOlllC sedimeo""ion dominoted .I.."",,~, This implies
"""'" d<&t« of la<rml yan.;on io sedi ion -. _ utrinll _ "'..... and 0..... "'"
II'" Qf"'" bIoio io which ...... _ <kpooite<l. F_. Soooi"" ""'pl<s
ill...,.., . oi_ Qf""t«d<d d<q:o ...,.;"">«Ii_ion into 1_ Wly·Mid<ll.
Sil"';., ti wIIi'" in con<nll N<wfoondl..... """.OJ ....Imeolali"" in""'''''<1 <kpooilion
ofnrl>idi....
Sin<:< ..."pi.. ....~ taken from I<fOSS "'" bpioi,. SoI>zoor and """,b<mi<oJ
.ignaOJt<> _ f";~y . ;,~ thai may baY< .....,.,""Iy • .u.s'"
bosin ._llIi. (UI'!"'" ()fdQ',.j<ion} u_ _ This boW infi l.... by UI< O«kwitian
lime> io N...-f<><>no:llan<l. but ...... OopOO' iQn oon'ioued ..,'i1 Middl< Sil........ in _land.
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11 iItlrtHIIKtio!I
Thi, cl\apl<f C<>mbinn the ~ul", outlinod in the prev..... c,,-," to ",fine
__,.,.. the <'o'Ol ..i"" of theLo_ Hart>our Formation. I' I••I lhat new
id<o$ ",W<d to ..... paphy. I<"<hmIl"'J'. rd """''''''' ha... been obtained 0 "'"
""'"'" ofthi, proj«t. Th< _I p"'x.""d hoer< i, «>o>oO$letl• .nIh "'" t:violmoI:
_ nted. but othor po<Si~'"~ ... bri<ny.-p1om1-
j,2 1kpo. ilOMIIIM4ShwctH!lfl HIwta of,..'...""q Hgr/Iu' f Of'!!!!!ljo«
lhe Lovm:",. H"bour f orma<ion """"illb of~la<k sheI.. and is bound by the
Nonb«n Arm f_ion " itO bo>< and Poinl l.<ernlnglon Formal"'" " II> top. I'uI
""rk on these UP!"" Ontov;";'" .hIlr$ ""' i<d ","", .UIhon to <>1m< end x_
biooInlillJ'Phieolly oquiul,n' <hal« within"'" ",,+,"';\$ Sub2on<. G<oo;!>(on",01
.....yse> _ l!IeI .......... oil oqui''- uni... .nth "'" OW" li ll)' ...... om possibly
oIso the 10...... r""."..ined 010<1< .ttal< ji<l>oloiliel, having be<nd<ri"'" froon • cok_
oIka1l... soum: !<mine in . bKk""", x.ing wi<tUn . ''''''i"lllap<,,,,, 0<:eerI. Thi,
U'l1~'"for tho La",,,,,,,,,. HerI>o:tur Formal... i, o.loo oppIkabl. froon _ Dame
Illy to aa;, D'E-Ipoi" ,ugj!<$ll nillhat \he oIl&Ia """" ol<posiled .nthin . Jingl•• or
x,etO! inlet<:Onn«.ed. be>i", ,haI .-p:rien<ed no onojor .hanjl(S in ~!<mIIIe d";nll
_w _
thoUpp«Ordovitian lFig.... S.lM
A' IOfII< Iimo..".....j 451 Mil, Ih< .<I",iv<ly wd J-o.y~ ...""'" _
conditions _ an:! condi,i""" be=n< .,."ie defincd by lho10_block sh&k
~"'" of lhcu.~Harl>our FonnalOon. ThU 1-' Of. IlobolI UP!""" Ordovi<-...
...".i<;- e """,, """ IIu b<co i"''''l'''''cd b)' ..,..... to t>< • <$d' of CUSW>: """ _ """ "';r!o
!he block _ t><UIfI <Icq> marine in origin. o.position of block IlIaIClI 0_ <!lett "'"y
....., be ",Wed .,~ <i",uIIDon."';<1\;1' an i..,_ booin<10... to lhc conli_'llo!
rr.orgin. bul lho """'Iy;n~ ''''''idileSoflhc Poi... lcomi"i\OO Formati"" ...~ lhc
f"""", ""pianotioo of deep """';nc oroti_Oon.
The u.wm>cc Horbou, F_ion ""pcn<nc<d ""ill!Crnlptcd deposi' "", untilio<c
Candocicarly "'shg,11 ' i....... "';U1 ,urtoOdire. eOIOinW"ll 1O P">II""lc~0_
"'P ofth< WIn (Figure S.l BI· Gc<>ehcmic.ll.,..j SEM ......)'0<> hove ohn.... """ _ic.lI
e~ in litl»logy.. doe primorily to incfca>ing wain,i",. inditalin~ thai lhc
"~ >i ll)' _ .... li k<!y!he moot di.... . ,ptClISi"" oftl>cx ~in~!<lbm.arinc
ran., Furthcrmo"'. ....'" i. on indication thai t.a"",ncc Horbour Format ion 5ilo~ oflhc
C, bic<Y ~i, Zo... in!he ...... arc of<:oancr-emncd li<hoiogy "'"" tho>< in !he ..... Thi,
i. suggestive of dia<tltnncil)' ...ithin!he COIInCni'"4! "l"'ord ""ll>Cf>O< defmo:l in lhc
5!loIa, If"'i, is !he case. i• ..-ould _ thai ....imcnt ,.'" bei"l1 i""" fromthe _ 0<
""rthWClll: <1\;, i. " mil.. to ,,,,ods fu< oV<l1l'1"1l turbidi,.. of lho ElSIdg«~ tH,
Williams .. ... .. 1995; K_ y. loiS) . The implicatOonJ ofrhi, .. ,,,,,, fold. F.... i1 woukI
ilOp!)' rhat the ...". i""prol i« Z<HICO woukI <>ceur in lirl>ologics .oryiO\i from ,,1_
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Olao:k <halo Ihtougb dark lI"y >illy .!Wo. Seoond, il ""'-lId imply on "';n!dbp«d
"""";ng ...,..ard KqO<lK'< ..... !>qinJ ;" "'" LawmlC< Harbour f""",,'ioo. 0IId
p<o<O>:ds tlwUih 10 lh< nverlyill& !'ol", l..t*J,,;"JIOO f""""'i"" t1y><h seq...-. This
COfIII<cti"" ho"..,." Upp<r()rdo>v;o~_ 0IId.... ow:r1y;ntI sedimrnlS Indo lI>i,
IUIhor10 holi<>'C ..... "'" La"""""" HarIIour formation 5hnuId ho i""l_ ,..;thin the
Ilodv<G<oo.>p....,., ""'"-'Bh II __ =1_ t>y H.Will....., .. oJ. (19'/1) from .... lIfO'lp
in i" orWnaI defonilioo..
In mid-Ol"llovi!;IOlI limn. OIl i, 'ond II'< """I'k>; collKkd with the _ ~onh
Amni<OII """itlC"l*I "'"'IIin In _ I' 1<rowt1 .. 1ht Tocooi< O<¥"Y (Kosky. 19S5).
1'051:.T__~"". is .......If"'" In the mld-'Sllurion ., mid.Oevot1i... Salin", .....
A<adia<l_... (fiB.'" S.lC ..-.cI OJ. I' i, """" """ Ia1t< """",,10> tIw pmdto<ed ....
<k>mi.... "N<I.,"~ ""th prcv;ou.lyUt1d<fu<med E,pk>llSS_rock>
«>mprn>«l :Ill"'" the (5labiI;xd)N~ Dam< Sui=> wh;ch l<CO«b ...ld<"". or ....
Toconic o"'W'fly (H. Willi."" .. oj .• I9'/S). H. Willi oJ. (1995) oJ", ,.gge>ted .....
.... c..do<: lI.-i ... boo;" wa< lI<I1 <>pm '0 die 5OOlt>casl. lI<It __ ..WId t>y. marain
C<I<l5i<Iini: nf <><>upIed ......... DunnatI<atId Got1det..,.,.,.. The__ po>lori'l' of
WuotitIg oboer>-ed "';thin sed;mentary rods of .... Gtud Foll,_Wind_Badg.. region
IllS}' ha>'C hcen CQ!Itrolied by die itiliinillni Gander ......... wtU<h is """rib«! t>y H.
Will;""" .. aI. (19'/S) .. un<Ictthn.."lnil rock< oftbe EepiollS Sub-.:. Stnk< d ip
faulling i, deftned ;n <he Grand Foll,_Wind",,_Badget region by , 1i"iflCMl' appateII'
otrik< _ion of f , folded lithok>i!i<s (fill"'" 5. IE). Timi"ll of Slrik< , lip f"", ti.. is
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I
i(no.... 10 lo< _ -0) """ ""'" _Hod,.,. Hill o..ru", in"""",,- Emp..'< oft...
Hod,.,. Hi ll Grani.. in mid·DovotU.. titn<s..,.,....10 mart "'" end of A<Od....
~ in tbi. rqion.
Outili< .... <on<nI N<wf_land rqion. b;osttaliilJOlll'i<.all~<qui ......
(Canodo<:\ _ ""'... wilhin .... Sooth<:'" l 'p!onds rqion ofS«olland. Th<y _
>imilar JI<O<"'mi<.al >ipat\lr<ll and . >imi .... l i~a1 ,_ ion wilil ><ra1ill"lphi<
IN:iglu 10 .... la_ Harbour f onnotion. _ i"l "'"' \hey 1<>0 ..... <kpo>i' ed
"";!lU n . >invo 0<~ in""""""""«1 I>*oi",. Duo; .. "'" .......1n"",b<t of ,......
_ Ies. _ , "'..-.-1"";"",,,.,, onl1 be~ .. i>"'lirnitwy. ~ I!S 110m
....._~ do ....... """ lUrthn- ><udid in <......w;Ot\ ootid""" and
S<orti, h "''''''''''' ma, pn.wo: val""bk
1.JC9M''''''''''
The """""' ;n_iga,iO<l IIu prod....d ..,. infollllali"" abo...... I llholo:t8i.....
pocbomical. arwi <!rtl<lunJ <"""""",,,we. or .... lawrence Ilarbour Fo""",,,,,,- Tht
mooin 'onol..ion>"'" ,""""ari.... bolow.
I) V""i<a1 change in lilkology oboerwd in oultrop ;' d... primaril~10 gninsi". ........
fi<,m .... '-0 " .... lOp of .... La"",,,,,,, HooboutF"",,",iot'l. Thi. ;. ...._ in bolil
.... il""b<mi<.al <i_.... of .... _ and in SEM ..w~.., of<lay f1o<cuIe~
-winn. Vtrti<a1 ,aritt""" .. .-nemi<.al _ ... ' Iwac«ri<e<l b1 Zt . H( &r>d
Ti <l<pl<lion in fi""'W"in«!""" bIaok _ with~""Iyno depl<1ion of
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...... e\<mo:n.. in <Oat>Of b1o<k ';1'1- lithologi<o.
~) The defined <:oon<nill& upward ""I"""'" wi ...... .... lawr<nce Horl>aur F"""";Oft.
<:ombined with possible illdicaOOM ofdiacOron<i'1 withill the ' u_ . cloR
..-i..ion to the: oooncning LlII"'ard Poin' l.ea<1I~Fonm<ion <nuI~ th<
lawrence tumour formation <houId be included within. th< Badjrer Gto>up ..
C<HIl"ormobly under!yins .... J>oi'" l-eamingtorl Forma<ioo.
Jl The bosol S"'Y bioIurbaIN chen lias been idcntifi«l regional markt olld mapped
.._~. SllaIOtyp<: am poR5ttaloty;le locaIltid .. Ii Nom.em Arm >nd Ro;l
IlIdian FailoIBlo<t Duck Brook....pecti'<dy, II> -. cornact COf\$i>l$ of0 """""
confotmobl< co n""" " -ith underiyins red c!>en. The upper""","", COf\$i,.. o f .... 10
..., metre< of pada1;on ";<11 ,;I~ block ohaIe of .... N !l""dli3 Zone, I' iIa> been
e1<Y01cO to f""""io...1""Wi 0IId liven .... nome Northern Arm f .,..,.ion ,
..) ~"ofdetailed """"un.! lII&l'PinS indJc.,e!hal .... <Iomi de_ion f<>lUre>
in ........ are opm to c.... F, folds that are c.....- b)' Iat «p<ned OJ """"'
f"""", Thi. D;ID, deformatIOn. u,-eeprin" earl... 0" (10ft ood imenl ) 0IId 0 ,
0InICtUrelI. The fold lns .1Id """"' r."It~ lead, to complex me=opic 0IId
mOl:ro""","c <ttuo:tural po>tteml- (Ot lithololical pac... in the G rord fall..Windwr--
--
S) _op;e onoI resi0.... >lrUCtIInol _ pot>Iltl_ ofOlboet Ex plo it> Subzone
IeTnneS in thal bOt!I""""- ond ...,.,- tterldirIt <IO>CtUte, were foo-med""", the
""""" ofdle Salin ic 0IId Aeoo:!i"" _leo: irneNOtles ond the level ofOV<fprin';tIiI
_ 10S_
d<>, 110_ >Ir"i by rq>on.
6) Oeoc il"""=' of l.o._ HMbour Formation W;.. bo~ " milar trendI.,
.....pIro li<>rn 0.;. D'E"""" in u.. oouth on<! 10Neue Dome Bay itt u.. """", nu,
....,.... ..... Ihere ...... . imiiar oedi",.." 1OUI<:< fo< .... b-oi.. on<! tlIat ...........
...... <Iq>o>ited in 00< Jari!< b.oin. or ........i i_ted basi... The i<"<h<mi<:aI
It<>Id< "'t1ecl • ulc..IQJ i". """"-nic """""',
1} S<:onisll ........ ofoqui>"lll""'. $how<d ,;",iJar i<"<he<ni<:al ""nds ono:I fiuther .......
may leadlOim~ 00""1.01.... b<tweeIl Upper o.do"';c'" "'none> in
N<wfoundlon<! ono:I Soodud.
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App<>ndis C:
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NOTE TO USERS
Ove,.lze m.~ and charts are microfilmed In ..ctlons In the
following manner:
LEFT TO RIGHT, TOP TO BOTTOM, WITH SMALL
OVERLAPS
The following map or chait has been miel'ofilmed In Its entinrty at
the end of this IlWlnusertpt (not rala.bIe on microfiche). A.
xerographic NPf'OCIuction has been pi o'o'\deod for paper cop I•• and .,
Inserted Into the Inslele of the back cover.
Black and w hile photographic prtnts (17~. 23'" are available for an
addltiornl l eNlrv-.
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